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ABSTRACT 
Organisations face increasing economic pressures from local and global competitors because 
of changing and increasing customer demands.  Demands include improved product quality, 
flexibility, increasing price competitiveness and attaining higher levels of customer 
satisfaction.  Businesses must have strategic and operational plans in place to combat these 
pressures to remain competitive.  The South African automotive component manufacturing 
industry is particularly susceptible to such factors.  The nature of the industry further lends 
itself to attracting high levels of political and economic attention, as it is an important 
contributor to economic growth.  Harsh economic conditions pose problems in supply, 
internal supply and distribution and force organisations to be resourceful to survive. 
 
Ninety percent of the world’s information was generated within the last two years, a figure 
that equates to 2.5 quintillion bytes per day.  The proliferation of data sources and the fine 
level of granularity at which this data is collected, present organisations with new challenges 
to benefit from this information.  Market volatility presents shorter windows of opportunity 
and demands an unprecedented level of agility from the organisation.  Delays in decision 
making, which is becoming more complicated and complex, cannot be tolerated. 
 
 Advances in Technology have made it possible and affordable to store vast volumes of data; 
data that can be manipulated and transformed by any number of technology tools.  Business 
intelligence (BI) provides valuable information to management and decision makers by 
reducing the latency between business events and the ability to report and act on prior events. 
 
This treatise will investigate the business intelligence systems of an automotive component 
manufacturing company and propose a model to improve BI utilisation.  The true name of the 
company that will be researched will not be disclosed for confidentiality reasons, instead it 
will be called My Company.  Research consists of a preliminary study to identify the 
problems in the business intelligence system within My Company.  Literature reviews of 
critical success factors for business intelligence systems, maturity models, and characteristics 
of integrated business intelligence systems, will lead to the development of a proposed 
integrated business intelligence systems model to improve the current situation at My 
Company.   
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The major findings of this research are presented as deliverables within each chapter and 
contribute to the development of the integrated BI systems model for automotive component 
manufacturing organisations.  The major findings are: 
• a list of critical success factors of BI from literature; 
• list identifying gaps between the literature reviewed and the problems identified from 
the preliminary study conducted; 
• selection of the HP (2009) maturity model as  a preferred tool to be incorporated into 
the proposed model; 
• the evaluation  of the proposed integrated BI systems model by means of a case study; 
and 
• the updated integrated BI systems model. 
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1 INTRODUCTION AND PROBLEM STATEMENT 
1.1 INTRODUCTION 
The South African Automotive Component Manufacturing (ACM) industry is susceptible to 
the demands of the Original Equipment Manufacturers (OEMs).  OEM demands are placing 
increased pressure on the ACMs to improve in terms of efficiencies, productivity, quality and 
price.  The drive to remain competitive puts pressure on suppliers to improve service levels 
and to reduce costs in particular (Simchi-Levi, et al., 2009).  Adding to this, competition in 
the global automotive markets is intense.  OEMs are investigating options to leverage their 
supply chain partners in order to limit risk and remain competitive.     
 
Barnard (2012) describes the South African automotive component manufacturing industry as 
mature and technologically advanced.  These characteristics are pre-conditions for sustained 
competitiveness in the local and global markets.  The inherent nature of the industry 
generates high levels of political and economic attention, especially in terms of socio-
economic development through job creation.  Barnard (2012) further identified that the 
industry targets two market entry strategies, namely quality and cost.  
 
Markets are evolving and becoming more competitive with quality and cost at the forefront.  
Organisations have to be even more resourceful to survive in current economic conditions.  
Naude and Badenhorst-Weiss (2011) classify the problems of prominent automotive 
component manufacturers (ACM) into three categories: (i) supply side problems, (ii) internal 
supply chain process problems and (iii) distribution-side problems. 
1.1.1 Supply side problems 
Prominent supply side problems identified are the price of materials, broad based black 
economic empowerment (BBBEE) compliance and excessively long material lead times.  
Raw materials contain commodities that have prices fixed internationally.  Government 
imposed BBBEE requirements filter down from original equipment manufacturers (OEMs) 
and difficult targets – often not possible to achieve - are forced onto ACMs.  The third 
significant problem is that of excessive lead times.  In order to limit the risk of running out of 
stock and of not meeting OEM demand, ACMs will hold excessive stock.  Excessive stock 
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holding forces ACMs to tie up cash in inventory and take on the risk of obsolescence (Naude 
and Badenhorst-Weiss, 2011). 
1.1.2 Internal supply chain problems 
Internal supply chain problems can significantly impact on the organisation.  The diversity of 
potential issues makes this both a difficult and critical element to manage.  Naude and 
Badenhorst-Weiss (2011) identify the following prominent internal supply chain problems: 
• demand management (inconsistent and incorrect OEM requirement forecasting); 
• customer order fluctuations; 
• balancing inventory levels; 
• internal integrated information systems; 
• customer and supplier technology integration; 
• labour problems; 
• capacity limitations; 
• capital funding; and  
• the cost of replacing or updating technology. 
1.1.3 Distribution side problems 
A number of distribution-side problems are identified with most originating from OEMs.  
Problems arise because of pressure from OEMs to reduce cost and the prices of raw 
materials.  OEM order cancellations, rapid changes in market demand and the lack of 
advanced communication of these changes promulgate the distribution side problems.  It is 
evident that ACMs are closely integrated with the OEMs and that negative impacts 
experienced by OEMs affect the supply chain which results in a compounded effect on the 
suppliers.   
 
Effective business intelligence (BI) strategies supporting the business strategy can pave the 
way to identify areas for cost reduction and quality improvement, by highlighting 
inefficiencies, risks and future potential constraints and problem areas.  It is evident that 
effective BI analysis can alleviate some of the issues related to the significant problems 
discussed above.  The integrated information presented to decision makers can lead to better 
decision making and operational success (Mircea and Andreescu, 2009). 
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Lönnqvist and Pirttimäki (2006) suggest that timely and effective information is crucial for 
businesses to succeed in rapidly changing markets.  Pisello and Strassmann (2003) explain 
that the seat of competitive advantages is ever evolving.  Initially, knowing how to implement 
technology was the primary concern.  This evolved into knowing how to use technology to 
improve business processes.  The current focus is on knowing how to use technology to 
increase an organisation’s knowledge levels. 
 
In order to remain competitive, decision makers not only have to trust their intuition, but 
more so than ever become data-driven decision makers.  Decisions must be based on events 
within the organisation and must be done in a calculated and scientific manner.  Correct, 
timely and relevant information improves organisational knowledge and drives effective 
decision making (Puklavec, 2001 cited in Hočevar and Jaklič, 2010). 
 
The ability to derive information from production systems such as shop floor and ERP 
databases in real-time is becoming a more critical success factor for companies.  The drive to 
remain competitive reduces the amount of time decision makers have to make decisions; 
however, decisions are becoming more complex and the outcomes more critical.  The large 
volumes of data available, present a problem in that there is no time to analyse all the 
information available; only relevant and accurate information is required at short notice.  The 
ability to provide mission critical information at short notice can prove a distinct competitive 
advantage (Hočevar and Jaklič, 2010).   
 
Managers often find it difficult to obtain basic business information such as sales statistics, 
inventory levels and customer information.  A reason for this is that information can reside in 
disparate, non-integrated systems across departments and in non-standard formats.  This 
complicates the extraction and interpretation of information for the average non-technical 
user.  Business intelligence aims to remove the complexity and latency in allowing access to 
this hidden critical information.  The technical complexities of assimilating, cleaning and 
presenting information to users are hidden by the business intelligence solution.  This allows 
managers to have access to reports based on integrated data models from across departments, 
systems and technologies (Hočevar and Jaklič, 2010).  
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Arnott and Pervan (2008) posit that BI provides information for decision making.  Wixom 
and Watson (2010) take a more technical stance and define BI as a range of technologies, 
applications and processes implemented for producing information which would lead to 
better decision making.  Khan and Quadri (2012) place greater focus on the analytical process 
that enables the presentation of comprehensive information.  This study supports the premise 
that BI (frameworks) consists of the following key elements namely; source systems / data, 
integration or data cleansing, data warehousing, analytical data processes and presentation 
and metadata (Section 2.2). 
1.2 THE PROBLEM STATEMENT 
Based on the previous discussion, it is evident that the Automotive Component 
Manufacturing (ACM) industry should consider Business Intelligence (BI) as a source of 
sustainable competitiveness and financial growth.  ACM organisations have to review their 
current strategies regarding BI; however, this is problematic, as there is no clear integrated BI 
model for ACM companies. 
 
In addressing this main research problem, a main research question (Section 1.3) was 
formulated together with five sub-questions and objectives.  These questions were addressed 
in respect of a case study research approach conducted at My Company.  My Company is a 
well-established organisation in the ACM industry and provides automotive components to 
the OEMs as well as to the after-market.  An initial preliminary study was conducted to 
identify the main BI problems currently being experienced.  The data from this study was 
used to construct a proposed integrated BI model that was included in the main research 
questionnaire.  Findings from the main study are discussed in the last chapter. 
1.3 RESEARCH QUESTIONS 
The primary research question of this study is: 
• RQm: Can an integrated BI model for a component manufacturing company be 
developed? 
 
Secondary research questions of the study are: 
• RQ1:  What best practices can be identified in literature regarding integrated BI 
models within organisations? 
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• RQ2:  What main problems is My Company experiencing with its current BI model? 
• RQ3:  What automotive component manufacturing BI maturity models are available? 
• RQ4:  What are the components of an integrated BI model for My Company? 
• RQ5: What are the results of the evaluation of an integrated BI model for My 
Company? 
1.4 OBJECTIVES OF THE RESEARCH 
The primary research objective of this study is: 
• ROm: To develop an integrated BI model for a component manufacturing company. 
 
Secondary research objectives of the study are: 
• RO1:  To identify best practices from the literature regarding integrated BI models 
within organisations; 
• RO2:  To investigate the main BI problems being experienced at My Company; 
• RO3:  To explore the BI maturity models for automotive component manufacturers; 
• RO4:  To develop an integrated BI model for My Company; 
• RO5:  To evaluate an integrated BI model in My Company. 
1.5 DELIMITATIONS OF THE RESEARCH 
The research will be limited to an automotive component manufacturing company in the 
Uitenhage area, namely My Company.  The following departments were identified as the key 
stakeholders with a need for an integrated business intelligence systems model, therefore, the 
scope of this study is limited to the managers and employees within the following 
departments: 
• Internal Logistics; 
• Manufacturing; 
• Production; 
• Sales and Dispatch;  
• External Logistics; 
• Plant Maintenance; 
• Total Industrial Engineering; 
• Product Development; and 
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• Quality Assurance. 
1.6 SIGNIFICANCE OF THE RESEARCH 
The significance of the research lies in the fact that the ACMs contribute greatly to the  
successes of South African OEMs and to the national economy as a whole.  These claims are 
corroborated by the National Association of Automotive Component Manufacturers 
(NAACAM), with 190 plus ACMs as members of which at least 50 percent constitute Tier 1 
suppliers, by analysing the employment, turnover, and capital expenditure of ACMs.  
According to the NAACAM, ACMs employed 68,500 employees and contributed a total 
turnover of R75 billion in 2011.  Forty-two percent of turnover is attributed to sales to OEMs, 
25 percent to aftermarket sales and 33 percent to exports (Naacam, 2012). 
 
ACMs are estimated to have invested over R3 billion in capital projects in 2011, which was 
the highest figure since 2004.  This figure constitutes a 20 percent increase from 2010 
(Naacam, 2012).  Based on these figures, it is clear that the ACMs form a critical component 
of the overall national economy.  Government recognises this fact by giving incentives to 
ACMs to produce goods with greater local content.  The current net value of such local 
content is estimated at only 40 percent, however, state incentives such as the Automotive 
Production and Development Plan (APDP), to be implemented in January 2013, aims to 
improve on this figure by providing direct cash benefits to OEMs (Naacam, 2012).   
 
The practical effect of this is that OEMs can place even more pressure on ACMs to become 
more effective and efficient in their reporting.  This pertains to APDP and related information 
and data gathering methods to fast-track the APDP claim process.  In that regard, BI can 
become an order winning differentiator by proving ease of doing business with an ACM and 
providing financially incentivised information to the OEMs. 
1.7 RESEARCH METHODOLOGY 
The research methodology is based on the ‘research onion’ approach proposed by Saunders, 
et al. (2007) (Figure 5.2).  The model proposes a structured research approach comprising 
research philosophies (Section 5.2), approaches (Section 5.3), strategies (Section 5.4), time 
horizons (Section 5.5) and techniques and procedures (Section 5.6).   
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This study adopts a pragmatist philosophy (Section 5.2) with a positivist philosophy.  This is 
evident from the qualitative and quantitative elements found in the studies, as well as the 
quantifiable observations conducted.  Qualitative studies aim to answer questions about the 
nature of phenomena.  This is often done by describing and understanding the phenomena 
from the participants’ viewpoint (Leedy and Ormrod, 2001). 
 
The study follows a deductive approach (Section 5.3) to obtain a clearer understanding of 
respondents’ views.  The initial part of the study can be categorised in the explorative realm 
of design as it was conducted in the form of a case study concluded at My Company.  
Descriptive research aspects were drawn from respondents as well as from literature reviews 
conducted (Section 5.4).  An empirical study across a number of departments was conducted 
for the initial study (Section 5.6.1).  The main study entailed completion of a questionnaire 
(Section 5.6.1.2) by participants, which included the initial findings as well as the proposed 
integrated BI model derived from the findings and literature reviews.  Participants were 
selected based on stratified random sampling (Section 5.6.1.1).   
1.7.1 Literature study 
The literature review of the study provides background and establishes key concepts and 
relevant information of the topics of critical success factors for BI, maturity models to be 
evaluated in developing an integrated BI model for ACMs.  This information is gathered 
from fully referenced secondary sources which include: 
• text books; 
• academic journal articles; 
• industry recognised web publications; and  
• on-line databases. 
 
All material is directly or indirectly related to the mentioned topics.  All references are fully 
declared and acknowledged in the reference section following the final chapter. 
1.7.2 Case study 
A case study allows the researcher to do an in-depth analysis of a particular individual, 
programme or event for a specific timeframe.  This form of study is particularly effective in 
learning about a little known or poorly understood situation (Leedy and Ormrod, 2001).  The 
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case study section aims to understand more about the current business intelligence situation / 
environment prevalent at My Company.  The researcher will collect data on the current status 
within My Company.  The fact that the researcher is an employee at My Company affords the 
opportunity to spend extended periods of time on site and interacting with the people and 
departments involved in the case study. 
 
The empirical study consists of: 
• questionnaires distributed to participants at My Company. 
 
The survey will allow the researcher to: 
• make direct contact with executive, senior and middle managers at My Company as 
well as with operational staff across various departments.  This will allow a thorough 
understanding of the expectations of a business intelligence system; and 
• observe the activities that support the assessment of the business intelligence system. 
1.7.3 Preliminary study 
A preliminary study will be conducted to investigate and identify the current situation and 
problems in the current business intelligence system at My Company.  The preliminary study 
will be discussed in Chapter 2. 
1.7.4 Data collection 
Primary research data was collected by means of questionnaires.  This research study used 
questionnaires anchored in the five-point Likert Scale and ranges from (1) Strongly disagree 
to (5) Strongly agree.  Cooper and Schindler (2008) define the sample as a part of the target 
population, which is selected to represent the population of interest.  It is therefore important 
to accurately select the sample to be a fair and accurate representation of the population as a 
whole. 
1.7.5 Data analysis 
All data collected by means of the questionnaires will be analysed individually and each 
question will be evaluated separately.  Statistical analysis provides an efficient and effective 
means of obtaining information from data.  Descriptive statistics refers to quantitative 
measures of describing data.  These include measures of central tendency, measures of 
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dispersion, frequency diagrams and histograms (Evans, 2010).  Descriptive statistics will be 
presented in the analysis of the two studies that were conducted.  Dr. Jacques Pietersen from 
the NMMU Unit for Statistical Consultation completed the statistical analysis.  Measures of 
central tendency and dispersion will be used to derive information from the collected data 
(Section 6.2).      
1.8 KEY ASSUMPTIONS 
The key assumptions are that the literature study, combined with the case study, will provide 
insight into the business intelligence system currently in use at My Company.  The aim is that 
it will identify potential areas for improvement.  It is further assumed that the management of 
My Company is committed and has motivated, involved and committed employees to make 
the necessary improvements. 
1.9 ETHICS CLEARANCE 
The completed pro-forma for Ethics Clearance was submitted (Annexure J) to the NMMU 
Business School, however, as there were no vulnerable groups involved in this study,  
application for full ethics clearance was not necessary. 
1.10 CONTENTS OF THE FINAL REPORT 
The treatise is arranged as depicted in Figure 1.1.  It consists of the following chapters: 
1) Chapter 1 outlines the scope of the study and the main problem statement.  
Furthermore, the objectives, key assumptions, methodology and the relevance and 
importance of the study are identified.  A description of the study approach, 
delimitations and the chapter headings of the research treatise are identified. 
 
2) Chapter 2 provides a literature review regarding the foundations of business 
intelligence and provides a conceptual background thereof.  This discussion is 
followed by an overview of the critical success factors pertaining to an integrated BI 
system.  The current, main problems in the BI system at My Company will be 
explained in this chapter as part of a preliminary study.  This chapter will address 
research questions RQ1 and RQ2 and research objectives RO1 and RO2. 
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3) Chapter 3 discusses maturity models and their characteristics and focuses on four 
maturity models in search of a preferred maturity model to be used in an integrated BI 
system.  This chapter will address research question RQ3 and research objectives RO3. 
 
4) Chapter 4 outlines other integrated BI models and discusses the theory of Kimball and 
Inman in this regard.  The proposed integrated BI model, as designed for My 
Company will be discussed further.  This chapter will address research question RQ4 
research objective RO4. 
 
5) Chapter 5 outlines the research methodology, which includes the research paradigm, 
sampling design and measuring instruments. 
 
6) Chapter 6 presents and discusses the results.  This chapter will address research 
question RQ5 research objective RO5. 
 
7) Chapter 7 will consist of conclusions and recommendations.  
 
Chapter 2 provides a literature review of the foundations and conceptual background of 
business intelligence (Section 2.2).  An overview of integrated business intelligence (Section 
2.3) is followed by a discussion of critical success factors for integrated business intelligence 
(Section 2.4).  The preliminary study is discussed in Section 2.5 and the chapter is 
summarised in Section 2.6. 
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Figure 1.1 Chapter layout 
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2 INTEGRATED BI CRITICAL SUCCESS FACTORS AND THE PRELIMINARY 
SURVEY 
2.1 INTRODUCTION 
Chapter 1 outlines the research problem and introduces the reader to the research questions 
and research objectives.  The competitive nature of the global and local automotive 
manufacturing markets serves as a backdrop to highlight the strain, that the nature of this 
market places on the automotive component manufacturers (ACMs) in South Africa.  These 
issues are expanded under the headings of supply, internal supply, and distribution side 
problems.  Based on these discussions, it is evident that ACMs should consider business 
intelligence (BI) as a source of sustainable competitiveness and financial growth. 
 
Research indicates that BI is an evolving technology (Wixom and Watson, 2010).  Not only 
is the underlying technology changing rapidly, but the role and impact BI has on 
organisations are reflected in the evolution.  Wixom and Watson (2010) declare that BI has 
evolved from being a contributor to organisational success to rather being a prerequisite to 
success in the modern marketplace.  Firms relying heavily on BI are termed “BI-based 
organisations” due to the critical nature that BI plays in the organisation.  It is further evident 
that BI is no longer only a tool used by a few to analyse historical data.  It has evolved into an 
every-day instrument used by operational staff and executives alike for accurate, data-driven, 
operational and strategic, decision making support.  Williams and Williams (2007) further 
place BI in the specific realm of “a key business process”.  In this realm, the aim of BI is to 
leverage data in such a manner as to improve business performance by presenting 
information that leads to actions and decisions. 
 
Chapter 2 (Figure 2.1) provides a literature review covering the conceptual element of what 
constitutes business intelligence (BI), integrated BI, and critical success factors (CSF) for 
integrated BI systems in the business environment.  It further investigates the current 
problems identified in the BI systems at My Company as discovered in the preliminary study.  
Chapter 2 addresses the following research questions:  
• RQ1:  What best practices can be identified in literature regarding integrated BI 
models within organisations? 
• RQ2:  What main problems is My Company experiencing with its current BI model? 
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Chapter 2 addresses the following research objectives: 
• RO1:  To identify best practices from the literature regarding integrated BI models 
within organisations; 
• RO2:  To investigate the main BI problems being experienced at My Company; 
 
This chapter is depicted in Figure 2.1.  Section 2.2 introduces the foundation and conceptual 
background of BI.  Section 2.3 discusses the concept of integrated BI and is followed by 
Section 2.4, which highlights and expands on the critical success factors for an integrated BI 
system.  Section 2.5.1 entails an overview of My Company at which the preliminary survey 
was conducted, and the preliminary research methodology is described in Section 2.5.2.  The 
preliminary study findings are described in Section 2.5.3 and Section 2.5.4 describes the 
conclusions based on the preliminary study.  Chapter 2 concludes with a summary in Section 
2.6. 
 
Figure 2.1 Chapter 2 layout 
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2.2 FOUNDATIONS AND CONCEPTUAL BACKGROUND OF BI 
Literature indicates that there is no universally accepted definition of BI, but rather a broad 
understanding of what BI entails and the purpose for which BI is used.  Lönnqvist and 
Pirttimaki (2006) define BI as a systematic process that entails data acquisition, analysis and 
information dissemination that delivers information significant for decision making.  The 
definition - that BI provides information for decision making - is supported by Arnott and 
Pervan (2008) who anchor BI in the field of Decision Support Systems (DSS) and describe it 
as one of the elements in a successful DSS framework.  Wixom and Watson (2010) defines 
BI as a broad category of technologies, applications and processes that facilitates gathering, 
storing, accessing and analysing data; all of which are aimed at improving decision making. 
 
BI, as defined by Khan and Quadri (2012), refers to the processes and tools used to combine 
operational and historical data.  Khan and Quadri (2012) emphasise the analytical process in 
order to report in such a manner as to present business decision makers with clear and 
comprehensive information.  Timeliness and quality of information are a further objective, 
leading to a better understanding of the organisation’s position with regard to competitors and  
to internal processes and performance (Negash, 2004; Khan and Quadri, 2012).  Wixom and 
Watson (2010) contradict this definition slightly and posit that BI is more than only analytics, 
dashboards, and reports.  According to Wixom and Watson (2010), BI encompasses the 
whole process of assimilating the data warehouse from various data sources, cleaning the 
data, performing optimisation into data marts (where applicable) and reporting the subsequent 
information.  
 
Wixom and Watson (2010), raises the issue of collaboration between BI staff and business 
units and identify this as an important element in the definition of BI.  Without this element, 
the BI initiative, as a whole, is likely to fail.  The importance of the human element as an 
integral part of BI is further emphasised by English (2005).  Findings by Hannula and 
Pirttimäki (2003) found that 75 percent of respondents placed both content and human factors 
as key elements in BI. 
 
Figure 2.2 illustrates what is universally believed to be an accurate portrayal of what 
constitutes BI, or a BI framework and supports the definitions described in the previous 
section.  The illustration in Figure 2.2 divides BI frameworks into four logical parts, namely: 
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• Source systems; 
• Integration; 
• Data warehousing; and  
• Analysis.   
 
Figure 2.2 Lingaro - BI 
 
Source:  Lingaro (2012) 
 
These parts closely correspond to those three identified by Khan and Quadri (2012), namely 
(i) data capture / acquisition, (ii) data storage and (iii) data access and analysis.  Lingaro 
(2012) introduces another element, namely the meta-data section on which the 
aforementioned parts are built. 
2.2.1 Source systems 
Source systems, widely known as data sources, are the originating sources of data that feeds 
into the BI system during the first stages of establishing the BI system.  Chaudhuri et al. 
(2011) finds that data sources usually originate from different departments, consist of 
multiples formats (spreadsheets, text files and locally maintained databases of various 
formats), have variable levels of accuracy and consistency and often contain duplicate or 
redundant data.   
 
Khan and Quadri (2012) point to the fact that data sources do not only originate from internal 
(to the organisation) sources, but also from outside of the organisation.  External data sources 
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originates from customers, suppliers, competitors, governments, and more recently, 
interactively published content on the Internet from sites such as Twitter and Facebook.   
2.2.2 Integration 
The Extract, Transform and Load (ETL) process converts and merges data from 
heterogeneous data sources into logically manageable and standard formats of data.  Moss 
and Atre (2004) further describe this stage as one of the most complex processes within the 
BI framework.  This is because of the programming, which involves converting data from a 
multitude of sources, and of sometimes-dubious quality, into a single version of the truth.  
The result of the ETL process is ‘clean’ data meaning that data is free from duplicates, 
invalid data elements and incorrect data types.  The resultant ETL programs might appear 
‘small’; however, the complexity of this cleansing process usually requires a significant 
amount of time and expertise.   
 
Moss and Atre (2004) describe a number of implementation strategies relating to the complex 
ETL stage.  These include historical and incremental load strategies, purging strategies and 
the design of data extract programs.  Figure 2.3 highlights the complexity of this stage and 
displays a checklist of issues to consider from the onset.  The checklist is divided into six 
sections namely tools, ETL staging, ETL process flow, performance considerations, 
reconciliation and quality metrics.  Issues to consider include: 
• is the ETL tool compatible to the source data platforms? 
• must the cleansing tool execute before or during the ETL process? 
• how big is the ETL window and does it provide enough time for all the processes to 
be completed? 
• how many source data elements have to be considered? 
• how long will the initial load and historical data load take?  
• what third party tools can speed up the process? and 
• what archive strategy will be used?. 
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Figure 2.3 ETL implementation strategy checklist 
 
 
Source:  Moss and Atre (2004) 
 
An in-depth analysis of the ETL process does not fall within the scope of this research.  
However, it is important to note the different implementation strategies, complexities and the 
need for specialist personnel to complete this stage. 
2.2.3 Data warehousing 
Sen, et al. (2012) describes the data warehouse a subject oriented, non-volatile, integrated and 
time-variant data store aimed at providing information to support managerial decision 
making.  This database is separate from the operational systems and as such is not a real-time 
data store (Hočevar and Jaklič, 2010).  Marx, et al. (2012) describes this as the integration 
stage whereby the data warehouse (and any subset data marts) integrates the data from 
various sources and servers as data provider to the analytical applications. 
 
Related data is often grouped into data marts within the data warehouse.  These data marts 
are analytical data stores that focus on specific business functions and which are specific to 
certain (types of) users such as sales staff (Tan, et al., 2011).  The big concern with data marts 
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is not to perpetuate the idea of information silos within the organisation whereby each 
functional unit has its data mart and no one else can reference that data.  The data populating 
the data warehouse originates from a multitude of data sources within and outside of the 
organisation.  Using the previously discussed ETL processes, the clean data (Section 2.2.2) is 
stored in the data warehouse (Section 2.2.3) for presentation to the analytics stage.  
2.2.4 Analysis 
According to Marx, et al. (2012), the analytics stage is where data is processed into useable, 
decision enabling and support information.  Analytics is classified into two categories namely 
(i) generic analytics and (ii) concept oriented analytics. 
2.2.4.1 Generic analytics 
Both Online Analytical Processing (OLAP) and Spreadsheet applications are classified as 
generic analytics (Marx, et al., 2012).  Characteristics and advantages described by Marx, et 
al. (2012) are that OLAP provides multidimensional modelling (Figure 2.4), aggregation and 
financial consolidation according to organisational specifications (cost centres, products, 
departments and regions).  Spreadsheets, on the other hand, are commonly used in planning 
because of their ubiquity and ability to be either centralised or decentralised with relative 
ease.  Spreadsheets provide great flexibility at a low cost. 
 
Figure 2.4 Multi-dimensional data model 
 
Source:  Zhang and Tu (2009) 
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2.2.4.2 Concept oriented analytics 
Marx, et al. (2012) group consolidation, financial planning and strategic planning 
applications under concept oriented analytics.  Consolidation applications address financial 
needs based on legal requirements such as publishing financial statements.  Financial 
planning applications provide tools for flexible planning and functionalities such as fund 
allocations, distributions, and what-if scenarios.  Strategic planning applications provide 
high-level visualisation of information and track strategic initiatives. 
2.2.5 Metadata 
Zhang and Tu (2009) describe metadata as the fundamental element for data modelling (and 
therefore analytical reporting), because it describes both the dimensions and granularity of 
what data needs to be modelled (Figure 2.4).  Sen, et al. (2012) identify metadata 
management is an important operational task that has to be performed to keep the data 
warehouse functioning optimally.  They classify metadata into: (i) operational metadata, (ii) 
ETL metadata, and (iii) end-user metadata.   
 
Operational metadata ‘describes’ the operational data sources, whereas ETL metadata stores 
information on the ETL programmes such as execution sequences, cleaning routines and data 
transformations.  End-user metadata provides the facilities that allow end-users to browse and 
search for the information they require.  Zhang and Tu (2009) list some typical metadata 
elements as: 
• name; 
• type; 
• attributes / classifications; 
• hierarchical relationship information; 
• sequencing; 
• description; 
• data source type; and  
• data cache memory. 
 
It is evident that data warehouse metadata is not only used for constructing the data 
warehouse, but also for ease of end-user use and administrative functions.  Metadata 
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(management) is deemed so important that Sen, et al. (2012) propose a managed metadata 
environment.  This entails cataloguing metadata and conducting metadata audits as part of 
quality assurance and data warehouse governance. 
2.3 INTEGRATED BI 
The Oxford dictionary refers to ‘integration’ as the combining of one thing with another to 
form a whole (Oxford, 2012a).  The term ‘integration’ is often encountered when researching 
BI, especially with reference to ETL and data warehousing.  Moss and Atre (2004) (Section 
2.2.2) describe the complexities involved in integrating the variants of data sources into a 
single logical data store through the ETL process.  Sen, et al. (2012) and Marx, et al. (2012) 
refer to the integrated nature of the data warehouse, which stores the consolidated data from 
the ETL stage.  It is thus evident that the term ‘integration’ in this context refers more to the 
technical elements of combining data sources and cleaning and extracting data into 
consolidated data stores. 
 
Ariyachandra and Frolick (2008) examine BI integration from the perspective of business 
performance management (BPM).  BPM extends the previous, narrowly defined scope of BI 
to the entire enterprise.  The BI-BPM integration framework (Ariyachandra and Frolick, 
2008) provides a model for this extension. 
 
This study is grounded in this broader definition of integrated BI.  When referring to 
‘integrated BI’, this study not only refers to literature about the technical integration of source 
data, ETL, data warehouses and analytical reports.  ‘Integrated BI’ especially refers to the 
decision making process based on all the previously mentioned technical integration.  It aims 
to understand, through a case study approach, which cross-functional data is required in the 
various functional areas for effective operational decision making to happen.  This integrated 
approach to decision making is extended to the executive level where it addresses strategic 
alignment and decision making based on this definition of an integrated BI system. 
2.4 CRITICAL SUCCESS FACTORS FOR INTEGRATED BI 
The past thirty years have seen the establishment and cementing of the Critical Success 
Factor (CSF) approach by many researchers.  This approach is particularly popular as a 
mechanism for strategic planning (de Sousa, 2004; Raber, et al., 2012).  Managers set goals 
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based on underlying CSF, which drives tasks directly related to important operational 
activities (Eidelman, et al., 2004). 
 
Eidelman, et al. (2004) define CSF as ‘key areas of performance that are essential for the 
organisation to accomplish its mission’.  This extends the application of CSF from steps to be 
completed in an operational / project environment, to being a key element in the 
organisation’s overall business strategy, implying that successful strategy execution is 
dependent on overcoming CSFs. 
 
In their seminal research on CSFs, Rockhart and Bullen (1981) identify CSFs as key 
activities that have to produce favourable results for goal achievement.  They further posit 
that important activities or CSFs, be constantly monitored and focussed for the organisation 
to flourish.  The importance of CSFs are succinctly summarised by Eidelman, et al. (2004), 
explaining that CSFs ‘are powerful because they make explicit those things that a manager 
intuitively, repeatedly, and even perhaps accidentally knows and does (or should do) to stay 
competitive’. 
 
Olbrich et al. (2012) expands on CSF research by focussing on contextual critical success 
factors (CCSF).  Both external and internal factors are considered and identified as contextual 
to the organisation; therefore exerting influence over critical success factors.  External, or 
market factors, take into account elements such as the degree of competition, the technical 
evolution of competitors and legislative regulations.  Internal factors identified, include 
quality management, end-user computing skills, and the success of accounting information 
systems.  Refer to Annexure A for the complete list of identified CCSFs. 
 
CCSFs are classified further as either static or dynamic.  Static CCSFs refer to invariant 
factors such as organisation size and the industry in which the organisation competes – 
elements that remain relatively stable.  Dynamic CCSFs are those elements exhibiting a 
greater volatility such as IT budgets, infrastructure and top management support (Olbrich, et 
al., 2012).  Five of the most relevant CCSFs (Olbrich, et al., 2012) will be discussed in the 
following section, namely: 
• engaged top management support (TOPMANSP); 
• data infrastructure (DATASRCS); 
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• degree of user involvement in IT projects (USERINVO); 
• BI strategy and standardisation (BISTRTGY); and 
• technical capability (BICAPABI). 
 
Included in the discussion to follow, are elements from other researchers (Sabherwal and 
Becerra-Fernandez (2011), Asghar, et al. (2009), Leonard (2009), Kinicki and Kreitner 
(2008), Yeoh, et al. (2008) and Watson, et al.(2004)) namely: 
• organisational culture (ORGCULT); 
• volume, variety and quality of data (VVQDAT); and 
• effective BI governance (BIGOV). 
2.4.1 Engaged top management support (TOPMANSP) 
Olbrich, et al. (2012), Yeoh, et al. (2008) and Watson, et al. (2004) identify management 
support as one of the most important, critical success factors for BI implementations.  It sets 
the tone for company-wide involvement as well as making it easier to acquire the necessary 
resources for the implementation process.  BI does not cover only software but also a deeper 
understanding of business processes, organisational structure, ownership and data quality.  
Irregularities or process design flaws are often uncovered and having engaged management, 
BI facilitates rapid corrective measures and assists to ensure BI system success.  
2.4.2 Data infrastructure (DATASRCS) 
Organisations have data sources across multiple departments, in multiple formats, of variable 
levels of consistency and accuracy as well as duplicated and redundant data.  These sources 
have to be combined, cleaned and formatted into meaningful datasets that can be queried to 
provide information used for operational and strategic decision making (Chaudhuri, et al., 
2011).  It is commonly accepted that the quality of data driving BI systems has an 
overwhelming influence on the success of the system (Olbrich, et al., 2012). 
 
The foundation on which successful BI systems are built is the data warehouse.  Therefore, it 
is important to provide a stable data infrastructure that supports the highest quality of data.  
The following considerations should be taken into account to ensure the highest quality of 
data (Sabherwal and Becerra-Fernandez, 2011): 
• validity - is the data valid in terms of the process? 
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• consistency - is there a single version of the data across multiple locations? 
• integrity - is the data relationally complete? 
• accuracy - does it pertain to the object it is describing? and 
• relevance - is the data appropriate to support the business objectives? 
2.4.3 Degree of user involvement in IT projects (USERINVO) 
BI constitutes a complex technology platform (Zhang and Tu, 2009) and requires 
collaboration with business people to succeed (Wixom and Watson, 2010).  Negash and Gray 
(2008) describe the tasks expected of the technical team as ‘tough’, as it is expected that they 
understand the BI architecture and tools, the incoming (‘dirty’) data, the business 
requirements and processes and the needs of the data analysts.  Olbrich, et al., (2012) 
indicates that greater user involvement in establishing requirements and testing should 
improve the chances of success. 
2.4.4 BI strategy (BISTRTGY) 
A clear BI strategy is required to provide guidelines as to the use and standards expected of 
the BI system (Olbrich, et al., 2012).  To create business value it is important to align the BI 
strategy with the business strategy.  This allows the BI strategy to evolve with the business 
and is imperative in terms of building scalability into the BI solution (Yeoh, et al., 2008; 
Sabherwal and Becerra-Fernandez, 2011).  Scalability is an important element of a flexible 
BI solution.  Scalability provides access to larger numbers of users and different and larger 
volumes of data without any negative impact on current performance, which is of great 
benefit to particularly agile and evolving businesses (Sabherwal and Becerra-Fernandez, 
2011). 
2.4.5 BI standardisation (BISTND) 
Leading IT vendor, IBM (2009), identifies that the main reasons for BI and reporting 
standardisation are to cut costs and improve revenue and profit for the organisation.  IBM 
(2009) cites Gartner, Forrester and Ventana research advising that BI and reporting standards 
are happening and that business should consider their strategies in terms of this 
standardisation.  A standardised solution must therefore meet the need of most, if not all, of 
the organisation, limiting the need for non-standard or ad hoc requests.  Areas of 
standardisation listed to focus on include: 
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• service oriented-architectures (SOA) to seamlessly integrate into current systems; 
• hardware technology to ensure scalability;  
• support for heterogeneous data sources; and  
• security and reporting.  
2.4.6 Technical capability (BICAPABI) 
Figure 2.2 illustrates the typical business intelligence framework.  The BI framework 
typically involves identifying the data sources, utilising ETL to transform the raw data 
(housing it in a relational database management systems (RDMS) warehouse), employing 
analytical processes and presenting this analytical information to the end-user in various 
reporting formats (Chaudhuri, et al., 2011).  The BI framework requires continuous 
monitoring and maintenance by skilled staff, placing additional overheads on ICT 
departments. 
 
Yeoh, et al. (2008) emphasise the importance of having a stable back end system (hardware 
and networking infrastructure).  Not only should it be stable and consistent but also auditable.  
This provides for change processes and supplies the consistency and accuracy required, 
especially when data has to be published to the public domain.  Olbrich, et al. (2012) also 
raises the importance of having an IT infrastructure that is up-to-date with technology and 
therefore lends itself to the support of innovative BI systems. 
2.4.7 Organisational culture (ORGCULT) 
Organisational culture refers to the norms or beliefs that the organisation holds.  It also 
determines largely how the organisation interacts in its various environments and 
importantly, how it influences behaviour at, and towards, work (Kinicki and Kreitner, 2008).  
An organisational culture that understands and values data is an important element towards 
BI success.  Employees should be educated as to the importance and effectiveness of using 
quantitative evidence in their decision making.  The organisational culture should stem from 
senior executives’ support (Section 2.4.1), involvement and drive for BI (Sabherwal and 
Becerra-Fernandez, 2011) and be promoted throughout the decision chain. 
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2.4.8 Volume, variety and quality of data (VVQDAT) 
Asghar et al. (2009) postulate that businesses experience challenges in terms of BI due to the 
expanding volume and variety of business data and data sources.  In order to overcome this 
challenge, Asghar et al. (2009) propose a BI model whereby the BI processes are linked to 
the various dimensions required for good decision making.  In the study, BI processes refer to 
technical activities such as extract, transform, load (ETL), data warehousing, analytical 
processes and reporting, whereas dimensions refer to management concepts and expected 
requirements of the business intelligence system. 
 
Data is assimilated into the data warehouse from multiple data sources and often these data 
sources are based on disparate technologies.  Often, data quality issues only arise when 
applying ETL to populate the data warehouse with clean data (Section 2.2.2) (Watson, et al., 
2004).  The importance of clean, quality data cannot be overly stressed, because operational 
and strategic decisions are made based on derived BI reports.  Data quality and integrity are 
therefore a key CSF (Yeoh, et al., 2008). 
2.4.9 Effective BI Governance (BIGOV) 
Research suggests that not enough commitment is directed towards BI governance processes.  
Findings put it that effective BI governance must follow structured procedures.  Furthermore, 
it is required that ownership and roles be clearly defined in terms of data owners and data 
custodians.  BI governance should include a governing committee, procedures and controls 
and an execution plan.  BI governance is thus identified as a CSF and is paramount for 
sustainable data quality and integrity on which business decisions are based.  It provides a 
controlled environment for the organisation’s information repository and provides BI 
practitioners with an auditable, consistent manner of producing accurate results (Yeoh, et al., 
2008).  Leonard (2009) identifies the guiding principles, decision making bodies, decision 
areas, decision rights, and oversight mechanisms as components required for BI governance. 
2.4.9.1 Guiding principles 
A clear vision and goals must be established as a framework for defining principles used as 
guidelines to the organisation’s BI philosophy.  Principles should include criteria for BI 
advancement and the approval of BI projects. 
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2.4.9.2 Decision making bodies 
Individuals and groups responsible for BI decision making, as well as those providing inputs, 
must be grouped into bodies such as the BI steering committee.  BI committees typically span 
across functional areas and hierarchical levels to provide a balanced view of the BI needs of 
the organisation (Sabherwal and Becerra-Fernandez, 2011). 
2.4.9.3 Decision areas and decision rights 
Three common decision areas are identified namely:  
• BI investment;  
• BI project status; and  
• BI adoption and utilisation.   
 
Stakeholders from business and Information Technology (IT) have to be involved to provide 
a balanced view before decisions are taken.  Accountability (rights and responsibility) must 
be assigned to relevant stakeholders. 
2.4.9.4 Oversight mechanisms 
Policies and procedures must be established and documented.  The BI policies and 
procedures govern the approval and tracking of projects, evaluation of utilisation, training 
procedures and communication policies.  Such oversight mechanisms aim to eliminate any 
uncertainties and provide guidelines for a selected course of action. 
 
Sections 2.2, 2.3 and 2.4 entailed a literature study aimed at understanding the foundations of 
BI, what integrated BI entails and highlighted critical success factors (CSF) for integrated BI.  
Deliverables in the form of the identified CSFs as discussed in Section 2.4 are established.  
These deliverables form the basis for the formulation of a questionnaire that was developed 
as part of a preliminary study.  The aim of this preliminary study is to understand the current 
BI shortcomings at My Company.  Section 2.5 discusses the preliminary study and cross-
references the findings from the study to the CSF deliverables. 
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2.4.10 Critical success factors conclusions 
The literature study conducted regarding critical success factors (CSF) for integrated business 
intelligence (BI) resulted in the identification of nine CSFs.  The identified CSFs are: 
• Engaged top management support (TOPMANSP); 
• Data infrastructure (DATASRCS); 
• Degree of user involvement in IT projects (USERINVO); 
• BI strategy (BISTRTGY); 
• BI standardisation (BISTND) 
• Technical capability (BICAPABI); 
• Organisational culture (ORGCULT); 
• Volume, variety and quality of data (VVQDAT); and 
• Effective BI Governance (BIGOV) 
 
These deliverables form the basis for the preliminary study.  It plays an important role in 
establishing the main business intelligence problems experienced by My Company.  
2.5 PRELIMINARY STUDY 
The preliminary study conducted is an attempt to validate the CSF deliverables identified in 
Section 2.4 in a real-world scenario.  The CSFs form the basis for the questionnaire that aims 
to identify the main BI system problems currently experienced by My Company.  An 
overview of My Company is provided in the next section, followed by the research approach, 
the actual research findings are followed by the conclusion.  A summary of both the literature 
and preliminary study concludes Chapter 2. 
2.5.1 My Company 
My Company supplies headlights and taillights to the South African automotive 
manufacturers for both the local and exports markets.  The supply of lights for right and left 
hand drive vehicles adds distinct complexities in terms of production optimisation and timely 
order fulfilment.  Recently, environmentally friendly streetlights and warehouse lights were 
introduced to the product range.  Although similar in production concept, these new products 
differ in terms of production volumes and processes.  The new product ranges runs high 
volume batch processes whilst the automotive light products runs low volume small batch 
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processes.  Careful planning between the two product ranges has to be maintained because of 
these distinctly different processes.  Some products are shown in Figure 2.5 and include 
headlights and taillights for various vehicle models as well as the environmentally friendly 
streetlight and warehouse lights (bottom right). 
 
My Company is a dynamic manufacturing concern based in Uitenhage, Eastern Cape, South 
Africa.  Significant capital has been invested in upgrading the facilities and equipment over 
the last 5 years.  New projects for 2014 / 2015 are in the pipeline and the necessary capital 
investment planning is already taking place to accommodate these coming projects.   
 
Figure 2.5 Sample products produced by My Company 
 
 
All sub-assemblies are manufactured in-house, which contributes to added complexities in 
terms of timing the availability of raw materials, components and sub-assemblies.  Some 
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items are made to stock, whilst others are made to order, which requires careful management 
of warehouse capacities.  These storage areas include both on- and off-site facilities. 
 
All material handling and logistics are in-house functions.  Extensive planning is focussed on 
long-term customer forecasts and daily orders, planned build volumes, current stock on hand, 
material lead times and safety stock levels.  Stock holding accuracy and build volumes are 
critical to My Company in addressing customer needs.     
 
All functions are performed in-house, therefore My Company consists of the following 
integrated departments and departmental areas: 
• Assembly; 
• Finance; 
• General Administration; 
• Human Resources; 
• Information and Communications 
Technology; 
• Internal Logistics; 
• Maintenance; 
• Manufacturing; 
• Product Development; 
• Purchasing and Planning; 
• Quality; 
• Sales; 
• Security; and 
• Total Industrial Engineering. 
2.5.2 Preliminary research approach 
The preliminary study questionnaire (Annexure B) contains questions to identify the main 
problems relating to the BI systems and strategy at My Company.  Questions are formulated 
from the literature presented in the first part of this chapter and are based on the CSFs 
identified in Section 2.4.  Provision is made for respondents to express general problems 
currently experienced with the BI system. 
 
The preliminary study follows a deductive approach, as the aim of the study is to get a deeper 
understanding of the views of the respondents.  An exploratory design is followed to 
understand the relatively unknown BI situation at My Company.  For the purpose of the 
preliminary study, simple random sampling was sufficient to identify the main problems of 
the BI systems within the company by means of a questionnaire.  The questionnaire was 
distributed to the aforementioned departments and departmental areas and key personnel in 
each area were asked to complete the questionnaire.  The aim was to obtain a holistic view of 
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currently experienced BI problems.  Experienced academics and statisticians from the Nelson 
Mandela Metropolitan University (NMMU) assisted with the reliability and validity of the 
questionnaire. 
 
Fifty-five questionnaires were distributed and thirty-one completed questionnaires were 
returned (58 percent return rate).  The results of the completed questionnaires were captured 
in a spreadsheet after which Dr. Jacques Pietersen from the NMMU Unit for Statistical 
Consultation completed the statistical analysis. 
2.5.3 Preliminary research findings 
Findings, based on results from the preliminary study, are tabulated in  
Table 2.1.  These main problems were categorised according to the critical success factors 
identified from the literature presented in Chapter 2 (Section 2.4) and from the relevant 
experience of the researcher within the industry.  Each problem (P1 – P15) is discussed in the 
sections to follow. 
 
Table 2.1 Main BI system problems at My Company 
Problem Main problem descriptions Percentage agree (n = 31) Category 
P1 Require greater involvement during report creation 88% USERINVO 
P2 A lack of quality data 70% VVQDAT 
P3 Greater consistency 60% VVQDAT 
P4 Need more timely information 53% VVQDAT 
P5 Lack of reporting standardisation 70% BISTND 
P6 Lack of business intelligence governance 69% BIGOV 
P7 Organisational culture does not support efficient reporting 67% ORGCULT 
P8 Inefficient BI infrastructure 63% BICAPABI 
P9 Not enough top management involvement in creating reports 61% TOPMANSP 
P10 Insufficient business intelligence strategy 59% BISTRTGY 
P11 Not all data sources taken into account 58% DATASRCS 
P12 Too many different sources of the same data 57% DATASRCS 
P13 Need for better training 33% TRAIN 
P14 Need for better scrap system 23% SCRAP 
P15 Need for better stock accuracy 23% INVACC 
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2.5.3.1 Problem P1 – A need for greater user involvement (USERINVO) 
Problem P1 supports findings by Wixom and Watson (2010) and Negash and Gray (2008) in 
which they promote collaboration and discuss the complex nature of the problems which the 
ICT staff have to understand to be able to provide data solutions to the business (Section 
2.4.3). 
 
Eighty-eight percent of respondents identified that there is a need for greater end-user 
involvement in the creation of operational reporting in their areas of responsibility.  Most 
end-users are not involved in the creation process of operational reporting, but are expected 
to make decisions based on the information presented to them.  Often, information, based on 
limited discussions between managers, team leaders and the ICT department is presented to 
them.  
2.5.3.2 Problems P2, P3 and P4 – Lacking data quality, consistency and timeliness 
(VVQDAT) 
Problem P2 underscores the importance of data quality as noted by Watson, et al. (2004) and 
Yeoh et al. (2008).  Watson, et al. (2004) and Yeoh, et al. (2008) point out that accurate 
decision making is not possible without high quality data (Section 2.4.8).  Respondents also 
identified data consistency (P3) and timeliness (P4) as important in this category. 
 
Seventy percent of respondents identified that there is a need to improve the quality of data, 
60 percent indicated a need to improve consistency and 53 percent identified a need to 
improve on the timeliness of information.  These problems point to the fact that not all 
business processes capture live data, but only manually enter the data into (most often) the 
ERP system sometimes up to 24 hours in arrears.  The manually captured data is prone to 
human error and causes significant negative ripples down the information chain.  Examples 
are:   
• wrong data values captured, particularly when there are differences in units of 
measures such as  substituting values for ‘kilograms’ and ‘metres’; 
• erroneous data is captured such as alphanumeric data being input into numerical 
fields;  and  
• reporting is inconsistent because of the delay in data capturing such as, the report for 
raw materials shows that they were issued and used by the manufacturing process, but 
 32 
 
the finished goods’ quantities have not been captured at this point.  This results is a 
significant imbalance between what is reportedly used and what was actually 
consumed in the relevant process. 
2.5.3.3 Problem P5 – A need for greater standardisation (BISTND) 
Problem P5 corroborates findings by Gartner, Forrester and Ventana cited in IBM (2009) that 
there is a definite need in business for standardisation of BI systems.  These standards should 
meet the needs of most of the organisation and eliminate the need for non-standard reporting 
(Section 2.4.5). 
 
Seventy percent of respondents identified that there is a need for greater BI and reporting 
standardisation.  Reports are created and presented in an ad hoc fashion with little or no 
standardisation being applied, this especially true of the report creation process as well as the 
resulting report interface (visual presentation).  There are currently four reporting platforms: 
• the ERP Report Writer; 
• an in-house legacy software application querying the ERP database and its own 
database;  
• the resulting legacy reports from Microsoft SQL Analysis Cubes which where setup 
more than five years ago; and  
• ad hoc Excel extracts out of the ERP and warehouse management databases. 
2.5.3.4 Problem P6 – A need for effective BI governance (BIGOV) 
Problem P6 supports the views of Yeoh et al. (2008) which sees BI governance as a CSF.  As 
discussed in Section 2.4.9, BI governance holds numerous advantageous, but has to be 
implemented in a structured and organised manner. 
 
Sixty-nine percent of respondents believe that BI governance can be improved upon at My 
Company.  There are no organisational BI structures in place at My Company, which means 
that no established, formalised guiding principles, decision making bodies or oversight 
mechanisms exist to facilitate the governance of My Company’s BI strategy and systems.  
This means that decisions around BI issues are often left to junior ICT personnel to answer or 
implement which results in a strain being placed on the current fragile BI infrastructure and 
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the stability of the reporting systems.  No change control procedures exist and often changes 
are implemented without proper due diligence and record keeping. 
2.5.3.5 Problem P7 – A need to address the organisational culture (ORGCULT) 
Problem P7 supports Sabherwal and Becerra-Fernandez (2011) in their findings that 
organisational culture is an important element of BI.  An organisational culture that does not 
put a high value on data-driven decision making might lack the vision to grasp what major 
benefits effective BI has to offer to the organisation (Section 2.4.7). 
 
Sixty-seven percent of respondents believe that there are improvements to be made in terms 
of an organisational culture that supports efficient reporting.  Norms and beliefs need to be 
challenged and adjusted to cultivate an organisational culture that values data-driven decision 
making. 
2.5.3.6 Problem P8 – A need to improve the BI infrastructure (BICAPABI) 
Problem P8 is in line with the views of Yeoh, et al. (2008) and Olbrich, et al. (2012) who 
point out that BI systems are complex by nature.  This characteristic therefore requires not 
only up-to-date hardware, but also constant monitoring by skilled staff (Section 2.4.6). 
 
Sixty-three percent of respondents indicated that the current BI infrastructure at My Company 
could be improved.  Although significant investment in hardware has been made over the last 
two years, the current BI server remains out-dated in terms of both hardware and software.  
Staff BI skills are also low, with most skills and experience built up through hands-on trial 
and error.  This in itself is not a bad thing, however, it can also entrench bad practices that are 
learned by not knowing any better. 
2.5.3.7 Problems P9 and P10 – A need to engaged top management support and the BI 
strategy (TOPMANSP & BISTRTGY) 
Problem P9 supports the views of Olbrich, et al. (2012), Yeoh, et al. (2008) and Watson, et al. 
(2004) that engaged top management is a crucial element in the BI system.  Top management 
support facilitates rapid corrective measures and assists to ensure BI system success (Section 
2.4.1).   
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Problem P10, insufficient BI strategy, is grouped with Problem P9 because of the importance 
linked to top management support and involvement in creating a clear BI strategy (Section 
2.4.4).  As Olbrich, et al. (2012), Yeoh et al. (2008) and Sabherwal and Becerra-Fernandez 
(2011) posit, in order to create business value from BI, it is important to align the BI strategy 
to the business strategy. 
2.5.3.8 Problems P11 and P12 – A need to consolidate the data infrastructure 
(DATASRCS) 
Section 2.4.2 discusses the importance of data structures.  The aforementioned section 
identifies elements such data existence, validity, consistency, integrity, accuracy and 
relevance as important when considering data sources. 
 
Fifty-eight percent of respondents indicated that they believed that there were data sources  
which were not being considered in the current data sets and 57 percent believed that there 
were also too many disparate data sources.  For My Company, P11 poses a greater concern 
than P12, as data not considered could mean that critical decisions are made based on 
information from incomplete data.  P12, although significant, just complicates the data 
warehousing and ETL processes.  It does not pose an immediate threat to the integrity of the 
current BI systems. 
2.5.3.9 Problems P13, P14 and P15 – Training, scrap and stock accuracy (TRAIN, 
SCRAP and INVACC) 
Problems P13, P14 and P15 are significant in terms of findings for My Company.  These 
were obtained from open-ended questions without any prompting.  The need for BI end-user 
training (33 percent), a better scrap recording and reporting system (23 percent) and a better 
stock recording and reporting system (23 percent) we the key factors identified.  These are 
significant in light of the current financial strain that scrap control in particular places on the 
organisation. 
2.5.4 Problem conclusions 
The preliminary study produced deliverables in the form of fifteen (P1 – P15) main problems 
in the current BI system within My Company as identified by the various departments.  The 
identified problems are: 
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• Problem P1 – A need for greater user involvement (USERINVO); 
• Problems P2, P3 and P4 – Lacking data quality, consistency and timeliness 
(VVQDAT); 
• Problem P5 – A need for greater standardisation (BISTND); 
• Problem P6 – A need for effective BI governance (BIGOV); 
• Problem P7 – A need to address the organisational culture (ORGCULT); 
• Problem P8 – A need to improve the BI infrastructure (BICAPABI); 
• Problems P9 and P10 – A need to engaged top management support and the BI 
strategy (TOPMANSP & BISTRTGY); 
• Problems P11 and P12 – A need to consolidate the data infrastructure (DATASRCS); 
and 
• Problems P13, P14 and P15 – Training, scrap and stock accuracy (TRAIN, SCRAP 
and INVACC). 
 
These main problems were categorised by cross-referencing them with the CSF found in the 
literature and which were presented in Section 2.4.  Three gaps in the literature were 
identified by analysing the open-ended questions completed by the respondents.  These will 
be highlighted in Section 2.6. 
2.6 SUMMARY 
The research question RQ1 and research object RO1 to identify best practices for BI and to 
identify any critical success factors relevant to BI success rates were answered in this chapter.  
The research question RQ2 and research object RO2 to identify the main problems in the BI 
systems at My Company were also answered in these questions by means of a preliminary 
study. 
 
This chapter also gives a conceptual overview of BI and discusses CSF based on the literature 
reviewed.  Research reveals that BI prominence came to the fore in the early 1990’s and 
originated from the broad fields of executive information systems, expert systems, and online 
analytical processing.   
 
Early definitions placed substantial focus on the technical aspects of BI, such as that it entails 
processes of data acquisitions, transformation, warehousing and reporting.  Although these 
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principles remain behind BI until today, later definitions of BI include the ability of BI to 
cope with a greater granularity of data as well as focussing on BI in terms of specific business 
processes.  BI provides actionable information relating to business processes; therefore, it is 
important that the BI strategy align with business strategy. 
 
Some critical success factors (CSFs) are tabulated and discussed in more detail; these include 
both (external) market and (internal) organisational factors.  These CSFs form the basis for 
the subsequent preliminary study to identify current shortcomings in My Company’s BI 
solution.  The key CSFs discussed are: 
• Engaged top management support (TOPMANSP); 
• Data infrastructure (DATASRCS); 
• Degree of user involvement in IT projects (USERINVO); 
• BI strategy (BISTRTGY); 
• BI standardisation (BISTND) 
• Technical capability (BICAPABI); 
• Organisational culture (ORGCULT); 
• Volume, variety and quality of data (VVQDAT); and 
• Effective BI Governance (BIGOV) 
 
The preliminary study identified fifteen (P1 – P15) main problems within the BI systems at 
My Company.  The problems were discussed and where applicable, references to the CSF 
identified in the literature review were made.  The key deliverable of Chapter 2 is tabled in 
Table 2.2.  This table lists the CSFs from the literature discussed in Section 2.4.  Three 
elements were identified from the preliminary studies that were not found in the literature.  
These gaps were identified at My Company, therefore it could be potentially important to 
other ACMs.  The gap elements are (Table 2.2): 
• the need for better training; 
• the need for better scrap system; and  
• the need for better stock accuracy. 
 
The CSFs and gaps are cross-referenced to the problems identified, based on the data of the 
preliminary study.   
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Table 2.2 CSF vs. gaps vs. problems 
Literature 
category Gaps 
Pr
ob
le
m
 
Main problems 
USERINVO  P1 Require greater involvement during report creation 
VVQDAT  P2 A lack of quality data 
VVQDAT  P3 Greater consistency 
VVQDAT  P4 Need more timely information 
BISTND  P5 Lack of reporting standardisation 
BIGOV  P6 Lack of business intelligence governance 
ORGCULT  P7 Organisational culture does not support efficient reporting 
BICAPABI  P8 Inefficient BI infrastructure 
TOPMANSP  P9 Not enough top management involvement in creating reports 
BISTRTGY  P10 Insufficient business intelligence strategy 
DATASRCS  P11 Not all data sources taken into account 
DATASRCS  P12 Too many different sources of the same data 
 TRAIN P13 Need for better training 
 SCRAP P14 Need for better scrap system 
 INVACC P15 Need for better stock accuracy 
 
Chapter 3 will review a number of business and BI maturity models.  The aim of this chapter 
is to establish which maturity model to include in the proposed integrated BI systems model. 
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3 AUTOMOTIVE COMPONENT MANUFACTURING BUSINESS 
INTELLIGENCE MATURITY MODELS 
3.1 INTRODUCTION 
Chapter 2 entailed a literature summary aimed at providing an overview of conceptual ideas 
behind BI and to identify critical success factors possibly relevant to My Company.  This is 
achieved by comparing some of the large number of BI definitions as well as understanding 
the relationships and differences between BI concepts and BI tools.  Importantly, it raises the 
point that collaboration between BI staff and business units are an essential component for a 
successful BI system.  A number of critical success factors are identified and discussed, and 
these serve as the basis for the preliminary investigation conducted at My Company to 
discover the main BI problems currently experienced.   
 
Chapter 3 provides a literature review aimed at identifying a preferred BI maturity model to 
use in the proposed integrated BI systems model.  This is accomplished by means of 
evaluating four maturity models, as a starting point for organisations, to understand the 
organisation’s readiness to introduce BI systems.  Chapter 3 addresses the following research 
question and research objective:  
• RQ3:  What automotive component manufacturing BI maturity models are available? 
 
Chapter 3 addresses the following research objectives: 
• RO3:  To explore the BI maturity models for automotive component manufacturers 
 
The word ‘maturity’ refers to ‘the state, fact, or period of being mature; the progress from 
childhood to maturity’ (Oxford, 2012b).  Raber et al. (2012) describes maturity models (MM) 
as tools used for broad redesign or transformational projects and for supporting continuous 
improvement.  In the context of this study, MM aims to identify organisational strengths and 
weaknesses by means of understanding the status quo and to identify areas for improvements 
with regard to the current BI capabilities.  In this context of business BI readiness, MM refers 
to the current state of the business in terms of progress along an evolutionary path towards 
the implementation of BI solutions to aid organisational development (Lahrmann, et al., 
2010). 
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Figure 3.1 Chapter 3 layout 
 
 
Literature research provided an abundant number of references for various maturity models 
and guidelines for developing maturity models (Tan, et al. (2011), HP (2009), Eckerson 
(2004), Watson, et al. (2001)).  However, this chapter will identify important characteristics 
of MM (Section 3.2) namely the maturity concept, dimensions, levels, maturity principle, and 
the assessment approach.  A number of maturity models are identified (Section 3.3) and the 
findings discussed with the purpose of establishing guidelines for BI initiatives at My 
Company.  Chapter 3 is summarised in Section 3.4. 
3.2 MATURITY MODEL CHARACTERISTICS 
Maturity models (MM), often referred to as maturity assessment models (MAS), are 
instruments or benchmarks used by organisations as guidelines or best practices for the 
development or transformation of organisations.  MMs are characterised by a series of 
sequential maturity levels.  In order to satisfy the requirements of each level, each object at 
that level has to be measured and understood to attain certain capabilities (Raber, et al., 
2012).  The most prominent MM characteristics, according to Lahrmann et al. (2010) and 
Raber et al. (2012) are discussed in the following section. 
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3.2.1 Maturity concept 
The maturity concept explains or defines exactly what is being measured and what the 
ultimate purpose or object of assessment is.  Three major maturity concepts or assessment 
objects are identified, namely workforce, processes and technology.  Management 
capabilities are added as a fourth object by Raber et al. (2012).  These are described as: 
• workforce maturity refers to the level of knowledge, skill and expertise which the 
organisation’s workforce exhibits in performing the required activities;   
• process maturity defines the extent to which processes are defined, executed, and 
controlled; 
• technology maturity defines the current level of use of technology within the 
organisation; and  
• management maturity defines management capabilities such as project or knowledge 
management. 
3.2.2 Maturity dimensions 
Maturity dimensions refer to specific capabilities and should be both exhaustive and distinct.  
Each dimension identified is further defined by characteristics such as practices, measures, or 
activities unique to a dimension and level. 
3.2.3 Maturity levels 
The objects assessed should be of a particular maturity level or archetypal state.  Identified 
levels should have distinct characteristics that are empirically testable. 
3.2.4 Maturity principle 
MM can be staged or continuous.  The major differences between the two approaches are that 
staged models require that all elements of a level be achieved, whereas a continuous model 
allows scoring at different levels.  The continuous model achieves a score by using a 
weighted average while the stage model specifies clearly which set of goals or practices has 
to be implemented to reach a certain level. 
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3.2.5 Assessment approach 
Maturity assessments can be pursued either qualitatively (such as interviews) or 
quantitatively by using questionnaires with scales such as the Likert scale. 
3.3 MATURITY MODELS 
Maturity models aim to understand the business domains in terms of strengths and 
weaknesses.  They consist of multiple, archetypal levels of maturity and serve as tools for 
organisational assessment for future development.  Methods for designing MM exist, taking 
into account important characteristics as discussed in Section 3.2.  The MM design process is 
an iterative process and typically takes on the form of the scoping phase, design, populating, 
testing, deployment and maintenance phases (Lahrmann, et al., 2010). 
 
The details of MM design fall outside the scope of this literature review.  However, the 
following section describes two MM’s for data warehousing and data warehousing processes 
followed by two MM’s for BI.  The discussion is based on the various correlations, strengths, 
and weaknesses as found in existing literature.  The data warehousing section focuses on 
‘process maturity’.  Unlike product maturity, which describes the evolution of a product into 
a better product, process maturity explains how the process evolves towards a mature state 
(Sen, et al., 2012). 
3.3.1 Data warehouse maturity model (Watson, et al., 2001) 
Research conducted by Watson, et al. (2001) applied the stages of growth concept to develop 
a generic MM for data warehousing.  The stages of growth concept posit that change happens 
over time and in sequential and predictable ways.  Graphs depict the stages of growth as an S-
shaped curve, with transitions occurring at each curve (Figure 3.2).  It is commonly used to 
explain organisational and product life cycles and is used in planning the integration of 
business and information systems. 
 
The model developed, consists of three stages namely initiation, growth and maturity.  In 
accordance with MM characteristics, stages are described by distinct variables.  In this MM, 
nine variables describe the stages; namely data, architecture, stability of the production 
environment, warehouse staff, users, impact on users’ skills and jobs, applications, costs and 
benefits and organisational impact (Figure 3.2).  This MM model focuses on the more 
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common ‘bottom-up’ approach1 to data warehousing as opposed to the ‘top-down’ 
approach2. 
 
Figure 3.2 Stages of growth data warehouse maturity model 
 
Source: Watson, et al. (2001). 
3.3.1.1 Initiation 
Watson, et al. (2001) posits that the initial data warehouse need is small and requires specific 
data for a clearly defined use.  Initial funding usually comes from the business unit and strong 
business sponsorship is achieved.  In-house IT staff are assigned to the project and although 
they understand the underlying data source structures and data, they are new to data 
warehousing.  In order to ease the learning curve, consultants are brought in to provide the 
necessary expertise and to aid staff in the learning curve. 
 
Initial users of the data are analysts and they are computer literate.  They are comfortable 
analysing the data by using various presentation tools.  The analysts add greater value 
because of the data at hand, therefore the data mart approach yields good time and money 
savings, usually experienced by the functional unit which requested the data mart originally. 
                                                 
1 The model proposed by BI pioneer Ralph Kimball 
2 The model proposed by BI pioneer Bill Inmon 
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3.3.1.2 Growth 
The success of the initial stage ushers in the growth phase, with more requests for additional 
data marts and more complex analysis requirements.  To avoid the creation of information 
silos, this stage is critical for the development of an overall data warehousing architecture.  
This stage exhibits an unstable development environment but presents considerable growth; 
documentation and governance are afforded only limited resources and time. 
 
IT staff has moved up the learning curve and there is a limited need for consultants.  New 
users are exposed to the BI initiative and bring with them new requirements, experience and 
expertise, typically in the way they want to access the information and have it manipulated 
and presented.  As a result, the type of application developed is more sophisticated and 
allows users more intricate capabilities such as ‘what-if’ analysis and complex drill-down 
options.  Benefits start to exceed costs after about eighteen months from the start of the initial 
phase when the BI initiative reaches its strategic pinnacle (Watson, et al., 2001). 
3.3.1.3 Maturity 
The maturity stage shows an increase in data volumes, greater subject areas are covered and 
significant levels of detail and history are made available as characterised by Watson, et al. 
(2001).  New subject areas are usually added in quarterly cycles.  The new data marts are 
dependent and integrated and are based on enterprise-wide data sources but a single data 
warehouse.  This protects the critical need for a single version of the truth. 
 
Technical tasks become automated or routine (data extraction, ETL and report generation) 
and data governance and documentation are improved.  Training structures are in place and 
roles and definitions are clearly defined.  Executive information systems can be developed as 
high level dashboards to the executive team.  BI applications are proliferated throughout the 
organisation and most employees will have been exposed to BI in some form.  The next level 
of detail is that of data mining (such as specific characteristics of specific dimensions 
covering large volumes of data), which brings the BI initiative more in line as a strategic tool.  
Some pitfalls to guard against during future developments are: 
• not having a scalable design; 
• not consulting external experts; 
• not understanding changes in skills required; 
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• not training users continuously; 
• not having / maintaining a senior executive as BI sponsor; 
• not having a stable production environment; and  
• not continuously aligning BI as a strategic business resource. 
3.3.2 Data warehouse maturity model (Eckerson, 2004) 
The maturity model developed by The Data Warehousing Institute (TDWI) covers six stages 
namely prenatal, infant, child, teenager, adult and sage (Figure 3.3).  Stages are defined by 
nine characteristics namely scope, analytic structure, executive perceptions, types of 
analytics, stewardship, funding, technology platform, change management and 
administration.  According to Eckerson (2004), organisations will exhibit characteristics 
pertinent to various stages at any given time.  Therefore, the TDWI model is not a sequential 
model.   
 
Figure 3.3 TDWI data warehousing maturity model 
 
Source: Eckerson, 2004. 
 
Two pivotal points, as illustrated in Figure 3.3 by the ‘Gulf’ and ‘Chasm’, do exist and need 
to be overcome if the BI initiative is to be a success (Eckerson, 2004).  In order to overcome 
the ‘Gulf’, executives must embrace the productivity and effectiveness benefits that BI brings 
and realise that it is more than just a reporting tool.  Overcoming the ‘Chasm’ is more 
difficult, as executives have to take ownership and responsibility for the BI environment and 
integrate it into the organisation’s strategic model. 
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3.3.2.1 Prenatal 
The prenatal stage describes the organisation as distributing numerous static reports at regular 
intervals.  IT staff usually develop the reports and respond to user requests for additional or 
different information.  Such ad hoc tasks are time consuming and often frustrate the users and 
analysts and undermine ICT’s credibility (Eckerson, 2004).  
3.3.2.2 Infant 
Eckerson (2004) found that spreadsheets and disparate data sources are ubiquitous during this 
stage.  This provides users with maximum local control at a very low cost.  However, the 
nature of this situation makes it very difficult to maintain a ‘single version of the truth’ and to 
extract accurate executive management reports.  Users at this stage have to give up much 
local control if the BI initiative is to progress to the next stage. 
3.3.2.3 Child 
Functional units understand the need to be empowered with timely information.  Data marts, 
typically ‘independent’ data marts, are created and presentation is tailored to the needs of the 
functional units and analysts (Eckerson, 2004).  Specific tools such as OLAP are used to 
allow more advanced functionalities such as drilldown pivot tables.  It is at this stage that 
precautions must be taken against the creation of information silos that prevents future cross-
functional extensibility of information.  The start of integration strategies signals the progress 
to the next stage. 
3.3.2.4 Teenager 
Cross-functional integration strategies and standardisation of data marts are developed.  A 
common strategy for integration is the ‘hub-and-spoke’ data warehouse; a central data 
warehouse with local data marts in the same data warehouse.  Cross-functional queries and 
analysis can be performed and this functionality is extended to executives by means of high-
level dashboards.  At this stage, BI has now evolved from reporting to an executive tactical 
business tool (Eckerson, 2004). 
 46 
 
3.3.2.5 Adult 
Divisional data warehouses are consolidated to avoid analytical silos and to be able to present 
a single version of the truth.  Executives commit to this programme because they view the 
data warehouse as a valuable corporate asset.  The newly established enterprise data 
warehouse (EDW) gains flexibility through data virtualisation, which facilitates the analysis 
of non-standard data.  This is achieved by means of a logical layer between the EDW and the 
end-user, facilitated by specialised BI tools (Eckerson, 2004). 
 
BI has now evolved to a strategic business resource.  Business people take ownership of data 
marts and committees guide further development and governance initiatives.  Investment is 
starting to pay off; economies of scale are achieved and new applications can be rapidly 
developed and deployed (Figure 3.4).  New uses for the EDW are discovered thus harnessing 
further value for the organisation and further improving ROI. 
 
Figure 3.4 ROI and maturity 
 
Source: Eckerson, 2004. 
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3.3.2.6 Sage 
Eckerson (2004) identifies that during the sage stage, the stable, mature, strategic BI 
initiatives are driven outward and downward.  The EDW is exposed to suppliers, customers 
and organisation users through facilities such as corporate intra- and extranets.  Powerful 
interactive reporting tools are provided online, allowing for extensive analysis across a 
multitude of dimensions.  
 
Webservices expose the EDW to authorised users in a controlled way.  This allows 
consumers of the webservices to become more integrated and strategically aligned with the 
organisation.  They find that the EDW data becomes part of their operational systems and 
without it would be very difficult, if not impossible, to do their daily jobs.  The next step is 
that of statistical modelling and building automated decision engines that generate instant 
recommendations when given certain criteria.  
3.3.3 Enterprise Business Intelligence Maturity (Tan, et al., 2011) 
The Enterprise Business Intelligence Maturity (EBIM) model comprises a comprehensive 
matrix model of five levels, four dimensions and twenty characteristics (Figure 3.5).  Levels 
are defined from one (least mature) to five (most mature) as initial, repeatable, defined, 
managed and optimising.  Dimensions are defined as information quality, master data 
management, warehousing architecture and analytics.  The EBIM aims to allow BI 
benchmarking to identify critical shortcomings and to attain a higher level of maturity.  A 
tabulated summation of the EBIM model is presented in Table 3.1. 
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Figure 3.5 Enterprise Business Intelligence Maturity (EBIM) model 
 
Source: Tan et al. (2011) 
3.3.3.1 Level 1 – Initial 
No standardised information quality processes exist and documentation is completed on an ad 
hoc basis.  Information quality improvements are reactive rather than proactive which means 
that improvements only happen after problems arise.  No change control management 
processes are defined; therefore master data changes are not managed.  Clearly defined data 
marts are not established, therefore spreadsheets are used as substitutes for data marts.  
Reporting occurs at fixed intervals usually in the form of static management reports.  Little 
interest is shown in analytics at this stage (Tan, et al., 2011). 
3.3.3.2 Level 2 – Repeatable 
Information dimensions and requirements are defined and understood and information 
product and quality is formally documented.  Data silos are established and peer-based access 
granted to analyst staff.  Functional unit data marts start to take shape within the data silos.  
Reporting becomes more interactive by allowing query tools to access the data marts.  
Functional units drive the analytics process and executives start to show interest in basic 
analytics (Tan, et al., 2011). 
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3.3.3.3 Level 3 – Defined 
Information quality management becomes a core quality management and business activity.  
Responsibility for this function is defined and ownership assigned.  Centralised processing 
controls the master data; data consistency is guaranteed through cross-functional and cross-
organisational data governance.  Data warehousing is completed which allows deeper data 
analysis through cross-functional query tools.  Executives allocating resources to the BI 
function further expand analytics capabilities (Tan, et al., 2011). 
3.3.3.4 Level 4 – Managed 
Information quality metrics are established and evaluated.  These quality metrics are used in 
information quality assessments.  Master data change management is mature and supported 
by a data governance framework.  ETL processes are automated in a fully-fledged enterprise 
data warehouse.  Executives drive company-wide analytics (Tan, et al., 2011). 
3.3.3.5 Level 5 - Optimising 
Continuous information improvement programmes are developed with a focus on improving 
source data.  A ‘single view of the truth’ emerges as information quality reaches the 
optimising level.  At level 5, physical and geographic restrictions become obsolete as the 
fully, enterprise-wide data environment matures.  The data warehouse becomes less visible, 
however, the value of the product increases as the organisation depends on it more.  
Integration services come to the fore as more and more systems converge into the data 
warehouse.  A greater focus is placed on analytical improvements and enhancements (Tan, et 
al., 2011). 
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Table 3.1 EBIM matrix 
 Information quality Master data management 
Warehousing 
architecture Analytics 
Level 1: 
Initial 
• No standardised or 
documented 
information quality 
processes 
• No drive to 
improve 
information quality 
• Only aims to 
improve once 
problems arise 
• No process for 
change 
management of 
master data  
 
• Static management 
reports at fixed 
intervals 
• Spreadsheets 
surrogate for data 
marts 
• Limited interest 
in analytics 
Level 2: 
Repeatable 
• Information 
Product (IP) and 
Information 
Quality (IQ) are 
documented 
• Dimensions and 
requirements are 
understood 
• Peer-based access 
is allowed to data 
model silos 
• Integrated systems 
start to emerge 
• Functional unit 
data marts 
established 
• Interactive 
reporting tools are 
used to query the 
data marts 
• Analytics are 
driven by 
functional units 
• Executives 
exhibit interest in 
basic analytics 
Level 3: 
Defined 
• Information quality 
management 
becomes a core 
business activity 
• All master data 
elements are 
centralised 
• Data consistency is 
guaranteed due to 
cross-functional 
and cross-
organisational data 
governance 
• Cross-functional 
queries allow 
deeper analysis  
• Executives 
allocate resources 
and timing to 
expand the 
analytics 
capabilities 
Level 4: 
Managed 
• Information quality 
metrics is 
evaluated 
• A central data 
governance 
framework exists 
• Change 
management 
process is mature 
• Master reference 
data ETL is 
automated 
• Fully fledged 
enterprise data 
warehouse 
• Executives drive 
enterprise-wide 
analytics 
Level 5: 
Optimising 
• Continuous 
improvement 
programmes exist 
for the 
improvement of 
source data quality 
• Fully integrated 
data environment 
• Physical and 
geographic 
restrictions become 
obsolete 
• Data warehouse 
value increases but 
becomes less 
visible 
• Interactive 
intranets, web 
services and 
decision engines 
come to the fore 
• Company-wide 
focus on 
continued 
analytics 
improvements 
and enhancement 
Source: Author’s summary of Tan et al. (2011) 
3.3.4 BI maturity model (HP, 2009) 
The HP maturity model (HP, 2009) spans five stages across three dimensions (Figure 3.6).  
The stages encompass operation, improvement, alignment, empowerment, and 
transformation.  The business enablement dimension describes the types of business needs 
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that BI solves whereas the IT dimension focuses on the information solutions that companies 
employ.  The strategy and programme management dimension refers to advancing 
management skills as a BI catalyst. 
 
Figure 3.6 HP BI maturity model 
 
Source: HP, 2009. 
3.3.4.1 Stage 1 - Operation 
Business enablement 
The organisation needs enhanced reporting and analysis abilities.  BI tools in use at this stage 
are normally spreadsheets, which are mostly used by managers and executives.  Low-level 
latency is difficult to attain, which makes reporting and analysis a monthly or quarterly event 
(HP, 2009). 
Information technology 
The IT focus is on accessing data.  Data is localised in data marts or in manual application 
systems in the department.  Little or no cross-functional data exists and no integration 
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strategy is evident.  ETL is in its infancy and manual intervention in gathering data is the 
order of the day (HP, 2009). 
Strategic and programme management 
Limited executive sponsorship or involvement exists.  BI expertise is limited and ownership 
of the BI initiative resides a lower organisational level. 
3.3.4.2 Stage 2 - Improvement 
Business enablement 
HP (2009) found that improving reporting and expanding applications are commonplace.  
Dashboards, scorecards, budgeting and forecasting applications are developed with less 
manual effort, particularly in acquiring the data.  End-users are starting to customise reports 
and the information latency is decreasing. 
Information technology 
This is the start of cross-functional integration, although information or subject silos are still 
the order of the day.  Improvement in data quality is becoming more and more important and 
is largely achieved through basic ETL routines (HP, 2009). 
Strategic and programme management 
The BI initiative takes on a project management form with more clear roles, responsibilities 
and project planning functions.  There are increased levels of executive support as the 
strategic importance of the BI tool gains momentum (HP, 2009). 
3.3.4.3 Stage 3 - Alignment 
Business enablement 
Stage 3 sees almost full cross-functional integration of data marts and analysis functions 
giving rise to integrated reporting.  BI tools are extended to operational staff for day-to-day 
decision making and much of the data warehousing is automated (HP, 2009). 
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Information technology 
At this stage, an EDW is in existence and in use.  This facilitates the drive for a ‘single 
version of the truth.  The nature of the EDW requires an increased drive for greater data 
quality and governance procedures (HP, 2009). 
Strategic and programme management 
Heightened business needs and greater integration bring to the fore the need for change 
control, resource management and data governance.  The BI initiative has evolved to a BI 
programme with a clear vision and roadmap.  Executives are keenly involved and recognise 
the strategic benefits (HP, 2009). 
3.3.4.4 Stage 4 - Empowerment 
Business enablement 
Intelligence presented through the BI programme initiatives are starting to transform business 
processes.  Analytics are presented to the operational staff who are given the ability to 
interrogate and analyse data in support of their daily tasks (HP, 2009). 
Information technology 
A significant drive towards a ‘single version of the truth’ is prominent.  This initiative 
involves taking on advanced data issues spanning geographic and business domains.  The 
improved data governance gives rise to standards and policies.  The increased awareness of 
unstructured data brings to the fore the need to start incorporating such data into the EDW.  
Further developments see the introduction of data visualisation to the operational teams (HP, 
2009). 
Strategic and programme management 
The BI programme is recognised and accepted as an integrated part of the organisations 
strategic planning.  Executives promote the driving of business benefits through a 
sophisticated BI programme (HP, 2009). 
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3.3.4.5 Stage 5 - Transformation 
Business enablement 
Information promotes strategic agility and analytics becomes an important differentiator in 
the organisation.  The BI programme is included in R&D portfolio to facilitate funding for 
planned expansion.  The benefits of an integrated BI solution are experienced throughout the 
company and at various levels (HP, 2009). 
Information technology 
Information is delivered as a service model and appears seamless and integrated to end users.  
Data governance and quality data programmes remain an important issue.  Significant 
executive sponsorship exists and the belief that the business is the data owner’s is prominent.  
During this stage, both structured and unstructured data are fully integrated (HP, 2009). 
Strategic and programme management 
The full benefit of BI is realised by executives.  This might give rise to emergence of new 
strategic positions such as Chief Analytics Officer to gain a greater competitive advantage 
through structured data mining and analytics.  The prominent BI programme emphasises the 
BI investment in order to reach its full strategic value (HP, 2009). 
3.4 SUMMARY 
The first half of the chapter introduces maturity model (MM) characteristics by discussing the 
maturity concept, maturity dimensions, maturity levels, the maturity principle, and lastly the 
assessment approach.  These characteristics form the basis on which a number of MMs are 
developed.  This holds true for the maturity models discussed in Chapter 3 (Section 3.3) and 
therefore it is important to understand these characteristics. 
 
Chapter 3 addressed RQ3 concerning automotive component manufacturing BI maturity 
models.  This was achieved by means of RO3, which was to evaluate a number of BI MMs.  
Based on the MMs reviewed (Section 3.3), the HP (2009) BI maturity model (Section 3.3.4) 
was selected as it provides the best tool to be incorporated into the proposed, integrated BI 
systems model as stated in research question RQm.  The reasons are that this particular MM 
provides a simple, visual assessment model on three key dimensions, namely ICT, strategy 
 55 
 
and programme management and business enablement.  The HP (2009) BI MM allows for an 
intuitive and visual analysis of the business by allowing BI committees to have an accurate 
estimation of where the business finds itself in terms of the MM.  At each stage, it is easily 
visible what the ICT status and needs would be, where strategy and programme management 
focus should be and what the resultant business benefit (enablement) will be. 
 
The main deliverable of Chapter 3 was to identify BI maturity models from the literature.  
Chapter 3, therefore, answered research question RQ3 and RO3 by identifying and selecting the 
HP (2009) BI maturity model as preferred BI MM.  In Chapter 4, an integrated BI model will 
be developed for My Company into which the HP (2009) BI MM will be integrated.  As 
discussed in Chapter 4, the MM adds a significant contribution to the integrated BI model in 
that it is used as an instrument for benchmarking or evaluating an organisation’s readiness for 
BI systems.  By using best practices and a structured methodology, it can map the path for 
future BI development. 
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4 DEVELOPING THE INTEGRATED BUSINESS INTELLIGENCE SYSTEM 
MODEL 
4.1 INTRODUCTION 
Chapter 3 provided a literature review aimed at identifying a preferred BI maturity model.  
This was discussed by reviewing a number of maturity models.  Chapter 4 (Figure 4.1) 
touches on characteristics of BI solutions and takes these, as well as the findings from 
Chapters 2 and 3, into account for the creation of an integrated business intelligence systems 
model.  Chapter 4 addresses the following research question and research objective:   
• RQ4: What are the components of an integrated BI model for My Company? 
 
Chapter 4 addresses the following research objective: 
• RO4: To develop an integrated BI model for My Company. 
 
Figure 4.1 Chapter 4 layout 
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Sabherwal and Becerra-Fernandez (2011) posit that good BI systems all have some basic 
characteristics.  Characteristics discussed in this chapter are (i) alignment, (ii) intelligence, 
(iii) usability, (iv) accuracy, (v) connectivity, (vi) flexibility and (vii) scalability.  Each of 
these characteristics forms an important building block on the road to developing a good BI 
solution.  These characteristics also form the basis for the proposed integrated BI systems 
model that is first introduced in Section 4.3. 
 
Chapter 4 consists of a number of sections, starting with a literature review of current BI 
model studies in Section 4.2.  This is followed by Section 4.3, which covers each of the 
elements of the proposed integrated BI systems model.  This section encompasses (i) engaged 
top management support, (ii) policy and strategy, (iii) BI maturity model review and 
acceptance, (iv) organisational culture, (v) user involvement, (vi) standardisation (of data 
sources, integration / ETL, data warehouses and analysis), (vii) BI infrastructure and (viii) BI 
governance.  Chapter 4 concludes with the deliverables identified in the summary (Section 
4.4). 
4.2 LITERATURE REVIEW OF BI MODEL STUDIES 
Numerous studies (Asghar, et al. (2009); Olszak and Ziemba (2007); Zeng, et al. (2006); 
Simmers (2004); Olszak and Ziemba (2003)) exist which propose various BI models 
depending on the environment in which the BI model is to be tested / implemented and the 
environment in which the results are to be applied.  Asghar, et al. (2009) provides an in-depth 
literature review on current research efforts in the area of BI models and methodology.  This 
section provides an overview of the key studies as discussed by Asghar, et al. (2009), which 
are found to be related to this study. 
 
Olszak and Ziemba (2003) suggest an integrated approach to building BI solutions.  Their 
integrated approach comprises four dimensions, namely business, function, technology and 
organisation.  This model is expanded by Asghar, et al. (2009) by including an additional 
dimension for knowledge.  They also link this dimension to the creation and implementation 
of a BI model in a practical domain. 
 
Simmers (2004) proposes a stakeholder model comprising two parts, namely external 
environmental and internal environmental.  ‘External environmental’ covers elements such as 
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the organisational and industry environments whilst internal environment covers elements of 
business practices, value creation, strategy and knowledge.  Because of the integrated 
methodology, it was found that this model was well suited to the design, diagnosis and 
enhancements of BI systems. 
 
Zeng, Xu, Shi, Wang and Wu (2006) proposed an integrated BI systems model with two 
other perspectives.  The first integrative perspective is that of correct, valid, integrated and in-
time data.  The second integrative perspective is that of transforming the data into decisions.  
The model proposed by Zeng, et al. (2006) comprises legacy data sources, such as 
operational application tiers, an ETL tier, data warehouse tier and BI corporate performance 
management tiers. 
 
A later BI model presented by Olszak and Ziemba (2007) focuses on objectives and 
functional areas of BI in organisations.  This model is divided into two stages, (i) BI creation, 
and (ii) BI consumption.  The BI creation stage encompasses the traditional tools, 
technologies and methodologies such as ETL, data warehouses, OLAP, data mining and the 
myriad of presentation tools.  The BI consumption stage is where fundamental differences 
can be found.  Olszak and Ziemba (2007) suggest that cultural (organisational culture) 
background information and sound business practices are essential in the creation and 
implementation of BI systems. 
4.2.1 Characteristics of BI solutions 
According to Sabherwal and Becerra-Fernandez (2011), a good business intelligence system 
has to adhere to a number of basic characteristics.  Deviation from these characteristics would 
seriously jeopardise the short-  and long-term success and performance of the BI system.  
These characteristics are discussed in the following section. 
4.2.1.1 Alignment 
In order to provide the greatest benefit to the organisation, the BI system must be aligned 
with the organisational strategy.  Moreover, the BI system must also provide information 
within a definite context to give scope and reference to the information.  This is achieved by 
not only providing information, but also by identifying changes of important elements that 
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had a causal effect on the information, giving a frame of reference in which to use the 
information. 
4.2.1.2 Intelligence 
The BI system must create value through the provision of information that would otherwise 
not be available.  Functions such as data mining thus must deliver information that was 
hidden in the data and not otherwise accessible. 
4.2.1.3 Usability 
The BI system must be easy to use.  Presentation capability is extremely important, as poor 
usability, design and presentation cannot be corrected by training.  This means that not only 
will the BI system fail  because users do not using the system, but valuable resources will be 
wasted through additional training that will not yield any positive outcome. 
4.2.1.4 Accuracy 
Information must always be derived from clean data.  If this is not done, inaccurate reports 
will be produced and decisions will be based on flawed information.  Data sources must feed 
consistent and accurate data to produce high quality information usable for operational and 
strategic decision making. 
4.2.1.5 Connectivity 
Connectivity is an important characteristic and ensures effective information integration 
capabilities.  Interconnectivity to other sources of organisational information, such as ERP 
systems, enables easy extensibility for future expansion. 
4.2.1.6 Flexibility 
The BI system should be flexible.  Contemporary business environments are extremely 
volatile and organisations can rapidly change strategies.  The BI systems must be flexible and 
be able to adapt to sudden business requirement changes. 
4.2.1.7 Scalability 
Scalability is a necessity for the longevity of a BI system.  Rapid improvement in computer 
technologies produces improved hardware on a regular basis.  The tools and architecture must 
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be of such a nature as to take full advantage of such technical enhancements.  Furthermore, 
the volume of data that organisations have to process increases exponentially.  A BI system 
have to perform well under increasing loads of data and increased needs for the processing of 
such high volumes of data. 
4.3 THE PROPOSED INTEGRATED BI SYSTEMS MODEL 
Section 4.2 provided a literature review on current BI model studies (Asghar, et al. (2009); 
Olszak and Ziemba (2007); Zeng, Xu, Shi, Wang and Wu (2006); Olszak and Ziemba (2003) 
and Simmers (2004)).  This section further highlighted the key characteristics of BI solutions 
as identified by Sabherwal and Becerra-Fernandez (2011).   
 
Findings from Chapters 2 and 3, together with those in Section 4.2, form the basis for the 
development of the proposed integrated BI systems model.  The main problems (Section 
2.5.3), which were cross-referenced to critical success factors for integrated BI (Section 2.4) 
are integrated into this model as is the HP BI maturity model (Section 3.3.4).  It is important 
to understand the relevance of the problems identified in Section 2.5.3.  By superimposing 
the twelve problems onto the proposed integrated BI model, it is clear that the construction of 
the model addresses all the problems identified by the preliminary study at My Company.  It 
therefore serves as validation for the construction of the integrated BI systems model for 
automotive component manufacturers.  Figure 4.2 presents the proposed integrated BI 
systems model and illustrates the discussions following in Section 4.3. 
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Figure 4.2 Proposed integrated BI systems model 
 
 
4.3.1 Engaged top management support (TOPMANSP) 
Engaged top management support is one of the critical elements required for a successful BI 
system and programme.  Section 2.4.1 describes the necessity and merits of having engaged 
top management support as a critical success factor for successful BI systems (Olbrich, et al. 
(2012), Yeoh, et al. (2008) and Watson, et al. (2004)).  This point is validated by findings 
from the preliminary study as identified by problems P9 and P10 (Section 2.5.3.7) 
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Although identified as a critical success factor, Yeoh, et al. (2008) recognise the difficulty in 
quantifying what constitutes ‘top management support’.  An earlier large-scale study by 
Watson and Haley (1997) cited in Yeoh, et al. (2008) found that achieving organisational and 
management commitment for BI initiatives posed the greatest challenge.  The reason for this 
is that people considered the BI initiative to be outside their scope of duty and control and 
thus were hesitant to commit.  Management support and adequate resources were found to 
greatly influence implementation success, especially in overcoming socio-political resistance, 
smoothing the change management process and promoting organisational buy-in.  
Overcoming complex organisational dynamics is a significant challenge for the success of BI 
programmes.  As discussed in Section 2.4.1, having engaged management, further facilitates 
rapid corrective measures and assists – through (business process) knowledge sharing and 
resource allocation - to ensure BI system success.   
 
It is therefore important when developing this integrated BI systems model, that top 
management is engaged from the start and that senior executives drive the process, showing 
the commitment and backing of the organisation for the BI system.  A BI committee, 
consisting of some members of the executive, could be established to show commitment and 
clearly illustrate the support of senior executives for the BI system (Figure 4.2). 
4.3.2 Policy and strategy (BISTRTGY) 
Sabherwal and Becerra-Fernandez (2011) posit that the BI system strategy must be aligned 
with the business strategy.  Only if this is established can the BI system produce the greatest 
benefit to the organisation.  An aligned BI and business strategy allows for greater flexibility 
and scalability, especially in the contemporary tier one OEM manufacturing environment.  
Findings from the preliminary study indicated that this problem (P10, Section 2.5.3.7) is 
identified at My Company.   
 
Market evolution and increasing, competitive demands from OEMs put distinct supply chain 
and distribution channel pressures on the automotive component manufacturers (Section 1.1) 
(Naude and Badenhorst-Weiss, 2011).  ACMs have to become agile and flexible to survive in 
such a competitive environment.  This means that they must be able to change strategy and 
direction at short notice.  If the BI strategy is not closely aligned with the evolving business 
strategy, it could become dated and irrelevant within a short space of time.  This could be 
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fatal not only to the BI systems, but also to the organisation as a whole, as Wixom and 
Watson (2010) states that BI is not only a contributor to organisational success any more, but 
rather a prerequisite. 
 
Engaged top management committed to the BI systems should lead to the next step, which is 
the mapping of the BI strategy to the organisation’s strategy.  The resulting business-aligned 
BI strategy must give clear direction to the BI initiative and serve as basis for the BI policy 
framework to be established (Figure 4.2). 
4.3.3 BI maturity model review and acceptance 
Regularly evaluating BI maturity is important because it serves as a tool for organisational 
assessment for future BI development (Lahrmann, et al., 2010).  Maturity assessment models 
are the instruments or benchmarks to be used for these evaluations, as they provide a 
structured methodology to gauge the organisation’s readiness for BI systems and the best 
practices to employ for future development (Raber, et al., 2012).  Prominent maturity model 
characteristics are discussed in the Section 3.2. 
 
A number of maturity models are available and some prominent ones are discussed in Section 
3.3.  For ease of use and based on the authors experience and expertise in the ICT field within 
the ACM industry, the HP BI maturity model of 2009 meets the requirements and is easy to 
understand and evaluate (Section 3.3.4 and Figure 3.6).  It consists of three dimensions 
namely (i) business enablement, (ii) information technology, and (iii) strategic and 
programme management.  These dimensions span five stages: (i) operational, (ii) 
improvement, (iii) alignment, (iv) empowerment, and (v) transformation.  After the 
organisation’s BI position is benchmarked against the MM, the logical next step would be for 
the BI committee to evaluate the findings and to establish a course of action.  It could be that 
the current situation does not warrant investment into a BI system and that some more 
groundwork first is required.  On the other hand, benchmarking could show that it is now 
time to move to the next level of the BI programme because of the maturity of the current 
implementation.  Be that as it may, it should provide clear direction and the best allocation of 
available resources (Figure 4.2). 
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4.3.4 Organisational culture (ORGCULT) 
Kinicky and Kreitner (2008) define the organisational culture as the norms and beliefs of the 
organisation.  The authors also identify that these norms and beliefs influence work 
behaviour.  It is therefore evident that a ‘bad’ or ‘dysfunctional’ organisational culture would 
influence the BI systems negatively.  This is significant because, as Olszak and Ziemba 
(2007) point out, cultural (organisational culture) background information and sound business 
practices are essential in the creation and implementation of BI systems.  Section 2.5.3.5 
identifies this as problem P7 at My Company.  It is often recognised that changing the 
organisational culture is a significant and long-term process (Kinicky and Kreitner, 2008; 
Coetsee, 2003).  
4.3.5 User involvement (USERINVO) 
Greater user involvement was identified as a significant requirement during the preliminary 
study that was conducted.  Eighty-eight percent of respondents indicated that this was lacking 
at My Company (problem P1, Section 2.5.3.1).  The complexities of BI demands 
collaboration between analysts, end-users and technical BI staff (Wixom and Watson, 2010).  
Olbrich, et al., (2012) also indicates that greater user involvement during requirements 
analysis and testing phases should improve chances of success. 
 
This proposed integrated BI systems model suggests greater input from non-technical BI 
staff, especially during the phases of (i) establishing data sources, (ii) performing the ETL, 
and (iii) presenting the data analysis.  More than likely, multiple data sources across disparate 
technologies form the basis of data linked into the BI systems.  Often operational data, 
relevant to the BI system, is located within a specific department or even a specific user’s 
documents (Chaudhuri, et al., 2011) (Section 2.2.1).  Quality issues often arise during the 
ETL process in which data linked into the BI systems are cleansed for storage in the data 
warehouse.  Clean, quality data is a prerequisite for the success of the BI systems (Yeoh, et 
al., 2008; Watson, et al., 2004) (Section 2.2.2). 
 
Operational end-users often know if specific, obscure data sources should be included in the 
BI system.  They also know what the data should look like through their familiarity with 
items such as stock codes, ledger account numbers and product classes.  This could prove 
valuable during the ETL and analysis phases to gauge the correctness of the transformed / 
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cleaned data.  Working closely with end-users during these phases could ensure completeness 
of data (sources), accuracy of data and usability of information from the start.  Further 
improvement to the organisational culture could be promoted by including rather than 
excluding users from the BI systems design process.  In order to achieve this, the model 
proposes structured meeting and feedback sessions between end-users and technical BI staff 
to discuss, especially, the three areas mentioned (Figure 4.2). 
4.3.6 Standardisation (BISTND) 
Standardisation is an important element of the proposed integrated BI systems model and is 
discussed in Section 2.4.4 and highlighted by problem P5 (Section 2.5.3.3) of the preliminary 
study.  Most literature reviewed about standardisation focuses on standardisation of the 
reporting elements of the BI system, however, this model proposes standardisation across a 
larger area of the BI system.  This model’s standardisation is in accord with proposals made 
by IBM (2009) which promotes standardisation as a method for eliminating ad hoc BI 
systems requests.  Systems Oriented Architecture, technology (hardware and software), data 
sources, and reporting are areas suggested focusing on. 
4.3.6.1 Data infrastructure (DATASRCS) 
Data source standardisation (problem P2, P3 and P4, Section 2.5.3.2), as it pertains to this 
model, refers to the means of identifying and processing all available data sources.  Standard 
procedures must be established to identify all data sources and must include elements such as 
interviewing the current data custodians and end-users as well as using tools such as check 
sheets to indicate whether all areas have been considered. 
 
Standardisation of the BI infrastructure (hardware and software) is important as it lays the 
foundation for the technical support given to the BI initiative.  Changing between 
technologies will also prove costly, as there are purchasing and licensing costs involved in 
most technical products.  Further costs are likely to be incurred because of training 
requirements and delays in providing results because of a new learning curve.  Migrating of 
existing BI systems to a different technology platform would be regarded as a major project 
in itself.  This another important reason, initially, to make the correct decision.  Standardising 
the infrastructure technology would give the BI committee guidelines for future expansions 
and well as budgetary consideration for software and hardware upgrades. 
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Considerations for the standardisation of integration must be given in terms of systems-
oriented architecture (SOA).  Current software technology puts this as the preferred method 
for seamless integration between disparate and or distributed solutions.  Reporting 
standardisation is very important in the proposed integrated BI systems model, as it pertains 
to the perceived end-user experience.  Standard reporting structures and methodologies are 
proposed for ease of use and to provide a uniform and consistent way of presenting 
information to the end-user.  Poorly designed reports or interfaces cannot be corrected 
through training, so special attention has to be given to involve end-users to make the 
experience as easy and consistent to the end-user as possible.  A multitude of reporting tools 
are available that allows various levels of customisation.  If resources allow, bespoke 
reporting by the in-house ICT team can also be attempted (Figure 4.2). 
4.3.6.2 BI infrastructure (BICAPABI) 
Infrastructure required for BI systems is technical in nature and requires continuous 
monitoring and maintenance by skilled staff (Chaudhuri, et al., 2011).  The typical BI 
infrastructure includes elements of networking, server hardware maintenance, a multitude of 
software options for databases, ETL, data warehousing and reporting tools.  Moss and Atre 
(2003) identifies that BI systems could require significant monetary investment, and that this 
investment decision must be justified against (i) business factors, (ii) requirements of 
business analysis, (iii) cost benefit analysis and (iv) risk assessment.  Investment in BI has a 
closed loop connection with the organisation’s strategic objectives.  For the BI system to 
support the organisation’s strategic objectives, it must be part of the business strategy and 
budgetary process.  Problem P8 (Section 2.5.3.6) of the preliminary study identifies BI 
infrastructure as a concern to My Company.  
 
Depending on the position in which the ACMs find themselves in respect of the chosen 
maturity model (Section 4.3.3), different levels of investment in BI infrastructure will most 
likely be required.  A key criterion when making decisions about investing in BI should be 
whether the investment supports the business strategy (Carver and Ritacco, 2006).  This is 
one of the reasons why the BI committee must have members from the executive so that 
adequate weight can be put behind decisions to invest when proposals are made to budgeting 
committees (Figure 4.2). 
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4.3.7 BI governance (BIGOV) 
Referring to Figure 4.2, the integrated BI systems model proposes a BI governance function 
that spans the complete BI programme.  Elements of governance should be implemented on 
all levels of the model.  Yeoh, et al. (2008) finds that BI governance provides a controlled 
environment for the BI systems and maintains an auditable, consistent manner of producing 
accurate results.  This is in line with findings from the preliminary study conducted at My 
Company (problem P6, Section 2.5.3.4).  Important components in BI governance are 
guiding principles, decision making bodies, decision rights and oversight mechanisms 
(Leonard, 2009).  These components are further explained in the following section. 
4.3.7.1 Guiding principles 
ACMs must establish guiding principles based on the BI strategy defined by the BI 
committee.  These principles must guide decision making bodies by establishing criteria for 
the advancement of BI projects. 
4.3.7.2 Decision making bodies 
Groups or bodies such as the BI steering committee have to be established and empowered to 
make decisions in their areas of responsibility.  Committee members would, typically, span 
functional business areas to represent a balanced view of the organisation’s BI needs. 
4.3.7.3 Decision rights 
BI investment, project status and adoption, and utilisation are three common decision areas.  
Decision rights pertaining to these critical areas need to be assigned and ratified to the 
relevant decision making bodies.  
4.3.7.4 Oversight mechanisms 
Documented policies and procedures must be established.  These form the basis for 
approvals, project tracking, evaluations, training and communication policies pertaining to 
the BI systems. 
 
 68 
 
ACMs have to implement strict BI governance to monitor procedures, controls and execution 
plans.  BI governance is paramount for sustainable data quality and integrity on which 
business decisions are based.   
 
This new proposed integrated model for BI in the ACM industry could benefit ACMs and 
provide the platform for further BI implementations.  The BI model will be evaluated by 
means of a case study at My Company. 
4.4 SUMMARY 
The first part of Chapter 4 provided an overview of current BI model studies and also 
identified characteristics of BI solutions.  The second half of the chapter focuses on the 
creation of the proposed integrated BI systems model created by the author.  This model is 
based on the preceding chapters’ literature reviews and the results of the preliminary study 
conducted at My Company. 
 
Key elements of this model are discussed under the headings of (i) engaged top management, 
(ii) BI policy and strategy, (iii) BI maturity model reviews, (iv) organisational culture, (v) 
user involvement, (vi) standardisation, (vii) BI infrastructure, and (viii) BI governance.  It is 
identified that for the BI systems model to succeed, top management must drive the initiative 
and create the appropriate policies based on closely aligned BI and business strategies.  
Understanding the current business position in terms of BI maturity models, promoting a BI- 
centric organisational culture and involving users in the BI process are further key elements 
discussed.  Standardisation across a wide area of the BI system, including infrastructure leads 
into the highly important element of BI governance.  BI governance encompasses the 
complete integrated BI systems model and forms the backbone of a successful integrated BI 
system. 
 
This chapter answered research question RQ4 and research objective RO4, which were to 
develop an integrated BI system model for My Company.  The proposed model will now be 
evaluated in an empirical study in Chapter 6 as part of the research methodology that will be 
discussed in Chapter 5. 
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5 RESEARCH AND DESIGN METHODOLOGY 
5.1 INTRODUCTION 
A proposed integrated business intelligence model was developed for My Company and 
presented in Chapter 4.  This model answered research question RQ4 and research objective 
RO4.  An empirical study was conducted in order to verify literature findings and to 
determine if the proposed integrated BI model could be used to improve the current BI 
systems at My Company. 
 
Chapter 5 (Figure 5.1) describes the research methodology by referring to the ‘research 
onion’ (Saunders, Lewis and Thornhill, 2007).  The following sections refer to Figure 5.2 
Figure 5.2 and explain the chosen research methodology in terms of the philosophy, 
approach, strategy, time horizons and techniques and procedures. 
 
Figure 5.1 Chapter 5 layout 
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Figure 5.2 Research onion 
 
Source:  Saunders, Lewis and Thornhill (2007) 
5.2 RESEARCH PHILOSOPHY 
Understanding research philosophy enables and assists to evaluate different research methods 
and avoids inappropriate work by recognising the limitations of particular approaches at  an 
early stage of study (Altinay and Paraskevas, 2008).  Research is critical for understanding 
and determining various situations that both individuals and organisations encounter, and is 
not limited to a particular field or industry, but is conducted by a varied range of 
organisations, institutions and individuals.  Research is typically accepted as a systematic, 
methodical process of enquiry or investigation that results in an increase of knowledge 
(Collis and Hussey, 2003). 
 
Saunders, et al. (2007) posit that there are four research philosophies; pragmatism, 
positivism, realism and interpretivism.  Pragmatism affords the researcher a mixed approach 
of both qualitative and quantitative methods, whereas positivism focuses on quantifiable 
observations characterised by hypothesis testing.  Realism implies that there is an 
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independence of reality from human thoughts, and interpretivism suggests that the world is 
too complex to make generalisations. 
 
This study adopts a pragmatist philosophy with a positivism undertone.  This is evident from 
the qualitative and quantitative elements found in the studies as well as by the quantifiable 
observations conducted. 
5.3 RESEARCH APPROACH 
There are two main research approaches according to Saunders, et al. (2007); deductive and 
inductive.  Deductive research makes deductions from general inferences.  Typically, 
theoretical or conceptual models are presented and evaluated against empirical studies.  
Inductive studies can be seen as the opposite of deductive studies.  This is when general 
inferences are induced from specific instances (moving from the specific to the general) 
(Collis and Hussey, 2003).   
 
This research study follows a deductive approach, as the aim of the study is to obtain a 
clearer understanding of the views of the respondents.  A model will then be developed and 
confirmed against the theory presented. 
5.4 RESEARCH DESIGN AND STRATEGY 
The research question will influence the choice of research design and strategy.  The research 
design serves as the blueprint for answering the research question and depends largely on the 
purpose of the study.  There are three types of designs namely exploratory, descriptive and 
explanatory (Saunders, et al., 2007). 
 
As the name suggests, exploratory studies make preliminary investigations into relatively 
unknown areas of research (Collis and Hussey, 2003; Blanche and Durrheim, 1999).  
Techniques frequently used are used case studies, observations, and historical analysis which 
produce both qualitative and quantitative data.  This type of research is characterised by 
means of its flexibility and has very few constraints on the nature of activities employed or 
the type of data that is collected (Collis and Hussey, 2003). 
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Descriptive studies aim to portray accurate representations of people, events or situations.  
This type of study describes a particular variable.  Exploratory studies, on the other hand, aim 
to explain the relationship between variables (Saunders, et al., 2007). 
 
The purpose of this study was to obtain an understanding of the problems of the current BI 
systems to develop a model to improve on the current situation.  Therefore, the initial part of 
this study fell within the exploratory research realm and was completed in the form of a case 
study.  The descriptive aspect of the research incorporated perspectives drawn from both the 
participants in the study and those drawn by the researcher from relevant literature. 
5.4.1 Literature study 
Academic literature studies were performed by means of reviewing books, Internet articles, 
journals and other published materials in order to lay the theoretical foundation for the 
empirical studies conducted.  The literature study conducted in Chapter 2 identifies and 
discusses critical success factors (CSF) identified by numerous authors.  These CSF are 
items, which the various authors identified as being important for the successful 
implementation and on-going success of a BI system.  Chapter 3 covers the topic of business 
readiness for BI by discussing maturity models and evaluating four specific maturity models.  
Part of Chapter 4 discusses integration in the BI realm and is used in the development of the 
integrated business intelligence model for My Company. 
5.4.2 Preliminary study 
To gain an understanding of the current BI systems’ problems experienced at My Company, 
it was important to conduct a preliminary study.  This preliminary study was conducted 
throughout the company by means of having questionnaires completed by staff included in a 
simple random sample.  Further practical and industry experience of the researcher 
contributed to the completeness of the study.   
 
Simple random sampling was sufficient to identify the main problems of the BI systems 
within the company during the preliminary study.  Cooper and Schindler (2008) define 
sample as a part of the target population, which is selected to represent the population of 
interest.  Both open and instructed questions were used in the preliminary study to get a good 
‘feel’ for the subject (Goddard and Melville, 2007).  The preliminary study revealed a total of 
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fifteen problems (Section 2.5.3) which were then categorized according to the critical success 
factors identified as part of the earlier literature review (Section 2.4). 
5.4.3 Development of the proposed integrated business intelligence model 
Chapter 4 covered the development of the proposed integrated business intelligence model.  
The model was developed by taking into account literature studies from Chapters 2, 3 and 4 
as well as the fifteen main problems (Section 2.5.3) identified as a result of the preliminary 
study.  To evaluate the success of this model as a proposed solution to the BI systems 
problems experienced at My Company, the model (Figure 4.2) is presented in the empirical 
study. 
There are several research strategies available to the researcher; experiment, case study, 
survey, grounded theory, action research, archival research and ethnography.  The research 
question again influences the decision about which strategy to employ.  This study uses a 
case study strategy.  My Company, an ACM, is used as the real-world context of this study. 
5.5 TIME HORIZON 
The two time horizons available to researchers are cross-sectional and longitudinal studies.  
Cross-sectional studies refer to a particular point in time, whereas longitudinal studies 
observe over a longer period of time (Saunders, et al., 2007).  A cross-sectional time horizon 
is applied in this study because it has a limit of 10 months.  This is a research strategy 
limitation in the research methodology, however, it presents other researchers with the 
opportunity to conduct a longitudinal study at a later stage.  That study can compare the 
results of the implemented proposed model to the perceived expected results of this study. 
5.6 TECHNIQUES AND PROCEDURES 
5.6.1 Empirical study 
The empirical study was conducted across numerous departments that included 
Administration, Finance, Human Resources, ICT, Internal Logistics, Plant Maintenance, 
Process Engineering, Product Development Engineering, Production, Purchasing and 
Planning, Quality Assurance, Sales and Marketing and Total Industrial Engineering.  The 
participants (n = 88) each received a request to complete an online questionnaire.  Those 
without email were given a hard copy of the questionnaire to complete.   
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Section A of the main study entails the biographical section and Section B covers the fifteen 
main problems in the BI systems, identified in Chapter 2 and based on the preliminary study.  
Section C presents the proposed integrated BI systems model as an Annexure with 
descriptive statements relating to the model.  Section D presents the guided questions relating 
to the model.  The questionnaires aim to determine: 
• if the sample of employees selected at My Company feels that the fifteen main BI 
systems problems identified by the preliminary study are a reality in the company; 
• if the employees feel that the proposed integrated BI systems model, developed by the 
researcher, will solve the BI systems problems; and 
• if there are any problems that can be identified if this model is implemented at My 
Company. 
5.6.1.1 Sample design 
Sampling is the process of selecting a representative group of participants out of the targeted 
population to study them and draw conclusions regarding the entire population under 
consideration for statistical purposes (Altinay, 2008; Collis and Hussey, 2003).  In random 
sampling, every member in the group has an equal chance of being selected.  Methods for 
selecting a random sample (Collis and Hussey, 2003), is presented in the following section. 
Systematic sampling 
Systematic sampling requires the population to be divided into the required sample size.  Out 
of this group, every ‘nth’ subject is selected (Collis and Hussey, 2003). 
Stratified sampling 
Using stratified random sampling, the researcher has prior information regarding some 
characteristics of the population’s composition.  The resultant sample selected is thus 
reflective of these known characteristics (Goddard and Melville, 2007).  These known 
characteristics allow the researcher to group or stratify the population, resulting in particular 
stratum being more homogenous than the greater population.  This sampling method 
overcomes the simple random sample problem whereby some members of the population are 
over or underrepresented (Collis and Hussey, 2003). 
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Quota sampling 
Quota sampling is often used in marketing research.  This method dictates to interviewers the 
number, or quota, of different groups of people to interview, such as x number of men and y 
number of woman (Collis and Hussey, 2003). 
Multi-stage sampling 
Multi-stage sampling is used where the population is excessively large.  It filters clusters 
from the population down to ‘sub-samples’, for example, groups of companies -> a company 
-> departments -> departmental managers (Collis and Hussey, 2003). 
 
In evaluating the proposed integrated BI systems model, a stratified random sample was used.  
Although My Company consists of a total workforce in excess of 500, the identified 
population within My Company was considerably less, as it was limited to specific 
departments, namely Administration, Finance, Human Resource, ICT, Internal Logistics, 
Plant Maintenance, Process Engineering, Product Development Engineering, Production, 
Purchasing and Planning, Quality Assurance, Sales and Marketing and Total Industrial 
Engineering.  Table 5.1 tables the targeted sample from the population.   
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Table 5.1 Targeted study sample 
Department Sample 
Administration 2 
Finance 7 
Human Resources 7 
ICT 4 
Internal Logistics 6 
Plant Maintenance 8 
Process Engineering 12 
Product Development Engineering 6 
Production 12 
Purchasing and Planning 6 
Quality Assurance 7 
Sales and Marketing 2 
Total Industrial Engineering 9 
Total 88 
 
5.6.1.2 Data collection methods 
Researchers have to measure data in some form.  Any device or method used for measuring 
said data is called an instrument.  This instrument has to subscribe to two fundamental 
criteria, namely reliability and validity.  Reliability refers to the consistency of the 
measurements.  In other words, given the same conditions, the same experiment will yield the 
same measurement.  Validity refers to the correctness or accuracy of the measurements, for 
example, does it measure what is supposed to be measured correctly (Goddard and Melville, 
2007).   
 
A common instrument used for the gathering of data is questionnaires (Goddard and Melville, 
2007).  This was also the method of data gathering for the study conducted on the proposed 
integrated BI systems model. 
The questionnaire 
Closed or structured questionnaires are often used effectively as instruments in large-scale 
data collections.  Respondents are expected to choose between alternatives, assigning a 
numerical score or to rank the questions accordingly.  A typical instrument scale is the Likert-
scale, which expects the respondent to provide feedback based on a four- or five-point scale 
typically ranging from ‘strongly agree’ to ‘strongly disagree’.  The four-point scale forces 
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decision, whilst the five-point scale allows for a neutral answer (Goddard and Melville, 
2007).  Goddard and Melville (2007) lists some basic pointers on how to construct a good 
questionnaire: 
• is it complete (retrieves all the data needed); 
• is it short (does not abuse the respondents time or concentration); 
• asks only relevant questions; 
• gives clear instructions; 
• have precise, unambiguous and understandable questions; 
• have objective questions which does not suggest answers; 
• start with general questions; 
• have appropriate questions; 
• put sensitive questions at the end; and 
• use mostly closed questions. 
 
The questionnaire is included in Annexure C and shows how it was divided into four 
sections, namely A, B, C and D. 
Section A 
Section A refers to the confirmation of the fifteen main business intelligence systems 
problems identified by the preliminary study (see findings in Chapter 2). 
Section B 
Section B presents closed / structured statements on the proposed integrated BI systems 
model. 
Section C 
Section C poses open-ended questions on the proposed integrated BI systems model.  
Section D 
Section D asks about the biographical information of the respondent. 
 
The aim of the research was briefly explained in the accompanying cover letter.  The letter 
also served to assure the respondent that the content of the questionnaire is strictly 
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confidential and is also indicated in Annexure C.  The covering letter was attached to the 
questionnaire and hand delivered to the participants at My Company. 
Pre-testing the questionnaire 
Prior to pre-testing, experienced NMMU statistical research personnel and the researcher’s 
supervisor evaluated the questionnaire, together with the model.  The draft questionnaire was 
presented to six staff members - two in ICT; 2 in Finance and 2 in the Plant Maintenance 
departments to establish if there would be any difficulties in answering the questions.  Some 
questions were reworded or changed so that there would be no difficulties in recording the 
data. 
5.6.1.3 Data analysis 
Data is either qualitative or quantitative (Collis and Hussey, 2003).  Quantitative data has 
numerical values within a range and can be either discrete or continuous.  Discrete values 
refer only to  whole values whilst continuous data refers to any ‘real’ value of some interval.  
Qualitative data contains values that can be categorised or themed (Goddard and Melville, 
2007).  Data from the returned questionnaires was captured in Microsoft Excel.  Dr. Jacques 
Pietersen from the NMMU Unit for Statistical Consultation completed the statistical analysis 
based on the captured data. 
5.6.1.4 Reliability and validity 
Reliability refers to the consistency of the measurements.  In other words, given the same 
conditions, the same experiment will yield the same measurement (Goddard and Melville, 
2007).  Colorado State University (2012) lists the four key types of reliability as: 
Equivalence reliability 
This refers to the extent to which two items measure the same concepts at identical levels of 
difficulty.  Quantitative studies use the correlation coefficient (r) to indicate the strength of 
the relationship between the dependent and the independent variables.  It is concerned with 
the correlation, not the causal relationship. 
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Stability reliability 
Stability reliability is also referred to as ‘test, re-test’.  A test is repeated on the same subjects 
at a future date and the results compared and correlated with the original test to provide a 
measure of stability. 
Internal consistency 
Internal consistency refers to the extent to which the same characteristics are measured.  It is 
often used to predict scores and limits of relationships among variables. 
Inter-rater reliability 
The consistency of the implementation of a rating system is measured by determining the 
extent to which two or more individuals (raters) agree. 
 
Validity refers to the correctness or accuracy of the measurements in determining whether it 
measure what is supposed to be measured correctly (Goddard and Melville, 2007).  Both 
external and internal validity should be considered.  External validity indicates the extent to 
which the results are generalizable, whilst internal validity refers to the study’s design and 
taking into account alternative causal relationships explored (Colorado State University, 
2012).  Internal validities to consider are: 
Face Validity 
Face validity determines to what extent, on the surface, does the instrument appear that it is 
measuring a particular characteristic. 
Criterion Related Validity 
Criterion related validity determines to what extent the results of an instrument correlate with 
another related measure.  
Construct Validity 
Construct validity determines to what extent an instrument measures a characteristic that is 
not directly observable but must rather be inferred from patterns in people’s behaviour. 
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Content Validity 
Content validity determines to what extent the measurement instrument is a representative 
sample of what is being measured. 
 
Experienced academics and statisticians from the NMMU ensured the reliability and validity 
of the questionnaires used for data gathering in the research. 
5.7 SUMMARY 
Chapter 5 described the research methodology followed for the research, conducted into a 
proposed integrated BI systems model.  Chapter 5 identified that this study adopts a 
pragmatist philosophy and uses a deductive approach, the aim being to get a closer 
understanding of the views of the respondents.   
 
In order to get an understanding of the current BI systems problems at My Company, an 
exploratory research design was used.  The strategy employed was that of a real-world case 
study.  A cross-sectional time horizon was applied to evaluate the proposed integrated BI 
systems model based on a stratified random sample.   
 
Both an online and paper-based questionnaire was used to gather data.  Descriptive statistics 
are drawn from the data collected and will be analysed and presented in detail in Chapter 6, 
which also aims to address research question RQ5 and research objective RO5. 
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6 RESEARCH FINDINGS 
6.1 INTRODUCTION 
Chapter 4 established the proposed integrated BI systems model based on literature research 
(Chapters 2, 3 and 4) and a preliminary study (Section 2.5) conducted at My Company.  
Chapter 5 discussed how this proposed integrated BI model was to be evaluated in terms of 
the research methodology.  The model will be evaluated at My Company and Chapter 6 
(Figure 6.1) presents an analyses and interpretation of the data gathered from the empirical 
study conducted.  Chapter 6 addresses the following research question and research 
objectives:   
• RQ5: What are the results of the evaluation of an integrated BI model for My 
Company? 
 
Chapter 6 addresses the following research objective: 
• RO5:  To evaluate an integrated BI model in My Company. 
   
Figure 6.1 Chapter 6 layout 
 
 
A survey was conducted to investigate the opinions of the respondents at My Company.  The 
data obtained from these questionnaires is used to analyse the empirical results.  Analysis of 
the empirical data includes the response rate (Section 6.2.1), biographical data (Section 
6.2.2.1), preliminary study problems (Section 6.2.2.2) with each problem listed individually, 
each individual statement regarding the proposed BI systems model (Section 6.2.2.4) and 
lastly, interpretations of the two open ended questions (Section 6.2.2.6).  Conclusions are 
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drawn (Section 6.3) and recommendations (Section 6.3.4) are made to improve on the 
proposed integrated BI systems model.     
6.2 ANALYSIS OF THE EMPIRICAL RESULTS 
Respondents that participated in the research were employees from My Company, which is 
situated in Uitenhage, South Africa.  The analysis covers two issues, namely (i) the 
confirmation of the problems identified in the preliminary study, conducted and explained in 
Chapter 2, and (ii) to identify if the proposed integrated business intelligence systems model 
will work within My Company. 
6.2.1 Response rate 
The questionnaire was presented to the selected sample and included participants from all 
areas within the company.  This was important to represent a holistic perspective of the issues 
at hand.  The areas included in the sample were Administration (ADM), Finance (FIN), 
Human resource (HR), ICT, Internal Logistics (IL), Plant Maintenance (PM), Process 
Engineering (PE), Product Development Engineering (PDE), Production (PROD), Purchasing 
and Planning (PP), Quality Assurance (QA), Sales and Marketing (SM) and Total Industrial 
Engineering (TIE).  Eighty-eight employees were targeted and fifty-three responded which 
produced a 60 percent response rate.  Table 6.1 presents the response rate from each 
department. 
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Table 6.1 Sample response rate 
Department Issued Received Departmental response rate 
Departmental 
Pareto 
Administration 2 1 50% 2% 
Finance 7 2 29% 4% 
Human Resources 7 5 71% 9% 
ICT 4 4 100% 8% 
Internal Logistics 6 5 83% 9% 
Plant Maintenance 8 3 38% 6% 
Process Engineering 12 8 67% 15% 
Product Development Engineering 6 5 83% 9% 
Production 12 9 75% 17% 
Purchasing and Planning 6 5 83% 9% 
Quality Assurance 7 2 29% 4% 
Sales and Marketing 2 1 50% 2% 
Total Industrial Engineering 9 3 33% 6% 
Total 88 53 60% 100% 
 
6.2.2 Main study questionnaire 
The questionnaire (Annexure C) comprised two media types, namely an online, web-based 
questionnaire, and a hardcopy version for those participants without internet access at that 
point in time.  The questionnaire consisted of four sections from A to D: 
• Section A – Biographical section 
• Section B - Preliminary study results 
• Section C - Proposed Integrated Business Intelligence System Model 
• Section D – Respondents Opinion 
 
Section B statements are designed based on the Likert Scale (1 – 5) and cover the findings of 
the preliminary study.  The proposed model incorporates findings from the preliminary study; 
therefore, it is important to include those findings in this section to validate the importance 
and relevance thereof.  Section C statements are based on the Likert Scale (1 - 5) and cover 
the proposed BI model developed in Chapter 4.  Section D contains open-ended questions 
whereby the respondents give their personal opinion on the problems and improvements they 
see would result from the proposed integrated business intelligence model. 
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In order to promote the interpretation of figures presented in this chapter, please note the 
following departmental abbreviations: 
• Administration   - ADM 
• Finance    - FIN 
• Human Resources   - HR 
• ICT     - ICT 
• Internal Logistics   - IL 
• Plant Maintenance   - PM 
• Process Engineering   - PE 
• Product Development Engineering - PDE 
• Production    - PROD 
• Purchasing and Planning  - PP 
• Quality Assurance   - QA 
• Sales and Marketing   - SM 
• Total Industrial Engineering  - TIE 
6.2.2.1 Section A – Biographical data 
The elements covered within the biographical analysis comprised: 
• number of years served within the company; 
• current department; 
• current position; and 
• number of years in current position. 
 
The high granular level of data received from the question pertaining to the respondents’ 
current position made an in-depth analysis of this element not viable.  Annexure D presents a 
table summarising the biographical information that will be expanded on in the following 
sections. 
 
Figure 6.2 shows that a large number of respondents have been with the company for a long 
time.  It is evident that 32 percent of respondents have been with the company for between 
five and ten years and a further 21 percent of respondents have been with the company for 
between sixteen and twenty years.  A combined total of 57 percent of respondents have been 
working for My Company for more than five years; this is a good indication that the 
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respondents are familiar with the processes, procedures and systems within My Company to 
be relied upon to make informed judgements.  Thirty-four percent of respondents have been 
with My Company for less than five years. 
 
Figure 6.2 Number of respondents according to service length 
 
 
Figure 6.3 shows that the majority of respondents are from the Production (PROD) and 
Process Engineering (PE) departments (17 percent and 15 percent respectively).  These are 
two of the larger departments in terms of headcounts, but are also important in this study as 
they are some of the most analytical users within the company because of the type of work 
performed within the relevant departments.  Total Industrial Engineering (TIE) and Quality 
Assurance (QA) are the departments that quite possibly perform the most analyses within My 
Company (time studies, capacity planning, cycle times, quality measures), however, they 
only represent 6 percent and 4 percent of the study respectively.  This is the result of only 
completing 33 percent and 29 percent of questionnaires presented to their departments 
respectively (Figure 6.4). 
 
It is important to note that as in Figure 6.3 and Figure 6.4, Administration (ADM) and Sales 
and Marketing (SM) only had one respondent each.  The result of this is a somewhat skewed 
representation of the figures to follow if the number of respondents, when interpreting the 
figures, is not taken into account.  For this reason, comments are exclusive of departments 
ADM and SM in the remainder of Section 6.2.2. 
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Figure 6.3 Number of respondents by department 
 
 
Figure 6.4 Issued vs. Received questionnaires by department 
 
 
Figure 6.2 and Figure 6.5 closely resemble one another in terms of number of years in service 
and number of years in current position.  This could well be a reflection of the fact that My 
Company is in a growth phase and therefore has been recruiting extensively over the past 
three to five years.  These two respective charts (Figure 6.2 and Figure 6.5) show that there is 
a balance between new and old staff, which benefits this study.  Newer staff members can 
compare My Company with their previous employers whereas older staff members can 
reflect on their experience in terms of what has been successful in the past and what has not. 
 
 87 
 
Figure 6.5 Number of respondents by service length in current position 
 
 
6.2.2.2 Section B – Preliminary study problem statements 
Chapter 2 focuses on the preliminary study that identified the 15 main problems of the 
current BI systems model in My Company.  Reference to this study is made again in the main 
study to ascertain the view based on the larger sample size of the main study.  For this 
analysis, all ‘agree’ and ‘strongly agree’ responses were combined and all the ‘disagree’ and 
‘strongly disagree’ responses were combined.  Annexure E tables the responses on the 
problems identified in the preliminary study whilst Annexure F splits these findings into 
responses by department.  Each of problems (P1 – P15) will be presented in the following 
section. 
Problem P1:  There is a need for greater user involvement during report creation 
FIN, PDE and IL show the highest levels of agreement (Figure 6.6).  The reason for this can 
be that these departments are all required to produce highly detailed internal and external 
reports; therefore, the analysis of their respective functional area data is critical.  These 
functional areas are focussed on finances, customer specification conformance, and stock 
accuracy; all areas which have significant impacts on the organisation. 
 
Administration (ADM) and Sales and Marketing (SM) show the least levels of agreement, 
with ADM being 100 percent in disagreement (n = 2) and SM being 100 percent neutral (n = 
2).  Both these departments had two representatives in the sample and both had a 50 percent 
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response rate, which almost nullifies their impact on the study.  For this reason, further 
comments are exclusive of departments ADM and SM. 
 
Figure 6.6 Responses to P1 by department 
 
 
Problem P2:  There is a lack of quality data 
The overall trend appears to be neutral, which indicates a certain level of uncertainty as to 
whether information is based on quality data.  However, PM, HR and PE show higher 
tendencies towards agreement (Figure 6.7).  The reason for this is most likely that these 
departments are currently experiencing problems with their respective functional area 
software (the maintenance and HR software systems) and have had to revert to a mix of 
manual and automated systems.  A point for future analysis would be to revisit this problem 
after the new software systems have been implemented and generally accepted by the users. 
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Figure 6.7 Responses to P2 by department 
 
 
Problem P3:  A need for greater consistency exists 
FIN, ICT, PM and PDE all show a 100 percent agreement about a need for greater data 
consistency (Figure 6.8).  This is an indication that the systems, currently in place, do not 
produce reliable and consistent information.  If this were the case, it would place significant 
stress on effective and accurate decision making.  TIE, on the other hand, shows 65 percent 
disagreement.  This could indicate that the TIE systems are functioning well and that other 
functional areas can look to learn from the TIE systems. 
 
Figure 6.8 Responses to P3 by department 
 
 
 90 
 
Problem P4:  Users need more timely information 
A overwhelming agreement exists that there is a need for timely information.  ICT, PM, QA 
and PDE al show a 100 percent agreement (Figure 6.9).  The most likely reason for this is the 
common perception that it takes too long for operational data to be reflected in the current 
systems.  In the current reporting systems, some data elements could take anywhere between 
twenty-four and forty-eight hours to reflect, leaving those dependent on said data vulnerable 
to incorrect decision making.   
 
What is of particular concern is that those raising the concerns also include those in 
functional areas which are responsible for getting good quality products to the customers.  
This means that the customer is likely to receive incorrect / defective goods before My 
Company’s systems even reflect the problem, which means My Company, is often in a re-
active state rather than a pro-active state. 
 
Figure 6.9 Responses to P4 by department 
 
 
Problem P5:  There is a lack of standardised reporting  
FIN, HR and PDE all agree that a lack of reporting standards exists (Figure 6.10).  These 
departments must conform to standardised reporting to both top management and customers 
respectively.  This is an indication that the current systems do not afford them a standardised 
view of their relevant information.  Information is most likely pieced together to present a 
holistic report that is most likely constructed in a manually. 
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Figure 6.10 Responses to P5 by department 
 
 
Problem P6:  There is a lack of business intelligence governance 
The lack of a clear trend in responses concerning BI governance (Figure 6.11) could be an 
indication of the lack of knowledge / exposure the respondents have regarding the statement 
presented.  There is a likelihood that the term ‘business intelligence governance’ was foreign 
to most, and therefore a best guess was submitted.  This can be interpreted from the results, as 
it shows six departments were neutral (at 50 percent or above), six agreed (at 50 percent or 
above), and two disagreed (at 50 percent or above).  Any future BI endeavours must therefore 
include an educational / training element to educate those involved, about BI, governance and 
BI governance.   
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Figure 6.11 Responses to P6 by department 
 
 
Problem P7:  The organisational culture does not lend itself to efficient reporting 
The area chart in Figure 6.12 shows that there is no clear direction amongst respondents 
regarding the organisational culture.  However, the fact that there are so many respondents 
around the 50 percent mark could indicate, like Problem P6 (page 91), that not everyone was 
clear on this question.  It could also mean that respondents do not consider themselves data-
driven decision makers in an organisation that promotes this behaviour, as a more severe 
tendency towards disagreeing would have been expected, and doing so with higher 
percentages.   
 
Figure 6.12 Responses to P7 by department 
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Problem P8:  There is an inefficient BI infrastructure 
A trend towards being neutral and being in disagreements exists, however HR and PM agree 
(Figure 6.13).  This is an indication that most of the departments feel that there is sufficient 
infrastructure for information to be presented to them and that this information can be 
accessed.  On the other hand, HR and PM find that their infrastructure is inefficient.  As 
mentioned in Problem P2 (page 88), these two departments are experiencing internal software 
systems problems and so their views might be skewed. 
 
Figure 6.13 Responses to P8 by department 
 
 
Problem P9:  There is not enough top management involvement in creating reports 
Problem P9 revolves around the 50 percent mark for disagreeing, being neutral, and agreeing 
(Figure 6.14).  This trend is visible across departments but also within singular departments: 
• PE shows 50 percent in agreement and 50 percent being neutral; 
• FIN shows 50 percent in disagreement and 50 percent being neutral; 
• Purchasing and Planning (PP) shows 40 percent in disagreement and 40 percent being 
neutral; 
• HR shows 40 percent in disagreement and 40 percent being neutral; and 
• IL shows 40 percent in agreement and 40 percent being neutral. 
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The aforementioned findings could point to an insufficient strategy or clear directive as to 
who should be involved in requesting and creating reports to enable decision making.  
Problem P9 could well be extended to Problem 10 (Section 2.5.3.7).   
 
Figure 6.14 Responses to P9 by department 
 
 
Problem P10:  The business intelligence strategy is not sufficient 
Figure 6.15 is an illustration of the uncertainty surrounding the BI strategy at My Company.  
This can indicate that the current strategy is insufficient and / or is not aligned with the 
current company strategy, or that the strategy is not communicated efficiently to the relevant 
departments.  IL and PM are the only two leaning towards agreement with this statement.  
Taking into account that these two departments feature significantly in other identified 
problems, it can be indicative that there are significant underlying data issues with which 
staff are struggling. 
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Figure 6.15 Responses to P10 by department 
 
 
Problem P11:  Not all data sources are taken into account when reporting 
The greater tendency is towards agreement, except for PP, QA, PROD and TIE which are 
mostly neutral (Figure 6.16).  FIN and PM are 100 percent in agreement followed by PE, HR 
and IL.  The trend towards agreement indicates that operational staff and managers believe 
that not all data is accounted for in the current information systems.   
 
The reason why FIN deems this so important can be interpreted in terms of their declaration 
of financial standings, which influence company policy and strategy.  PM shows a high 
rating, which can be reasoned that without complete and accurate data, machine maintenance 
can be neglected and cause severe disruption to production and customer satisfaction.  
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Figure 6.16 Responses to P11 by department 
 
 
Problem P12:  There are too many different sources of the same data 
PM and HR agrees with this the most (100 percent and 80 percent respectively), while others, 
such as FIN and QA show some uncertainty - both rated this at 50 percent disagreement and 
50 percent agreement (Figure 6.17).  This uncertainty can be because those who work 
manually to pull together data from different sources understand the complexities of 
assimilating all the data, whilst those in the department who just use the information are not 
aware of what happens behind the scenes.  PM and HR are possibly referring to current 
software issues being experienced whereby they have to revert to manual and disparate 
systems to assimilate and report on their data.  PM especially can derive data from machine 
readings of various sources such as electrical readers, flow metres and pressure gauges.  It is 
therefore important to investigate the need for a single source of the truth in these two 
departments especially. 
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Figure 6.17 Responses to P12 by department 
 
 
Problem P13:  There is a need for better training 
Almost across the board, training is deemed an important problem to address (Figure 6.18).  
FIN, ICT, PM and PDE all agree with this statement 100 percent, whilst the remaining 
departments agree with this by between 50 percent and 85 percent.  This indicates that the BI 
training and empowerment programme is either not yet in place or that the programme in 
place is not addressing the concerns of the respondents.  Another reason for this might be that 
the BI training programme is not integrated into the HR training programme.  It could be left 
to non-training personnel such as the ICT staff to do the training, which could also leave it 
ineffective.  
 
Figure 6.18 Responses to P13 by department 
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Problem P14:  There is a need for a better scrap system 
Without exception, every department recognises this as a major area of concern (Figure 6.19) 
and therefore agrees with the statement.  The lowest level of agreement is at 60 percent (HR 
and PP) with the rest being between 65 percent and 100 percent.  This indicates that there is a 
major problem with controlling and reporting on scrap levels at My Company.  As scrap is 
wastage, it come straight off the bottom line and should therefore be of concern to not only 
everyone at My Company, as Figure 6.19 shows, but also to other ACMs. 
 
Figure 6.19 Responses to P14 by department 
 
 
Problem P15:  There is a need for a better stock control system 
The overwhelming response is agreement that a better stock control system is required.  ICT, 
IL, PP and QA all have this at 100 percent agreement with almost all the other departments in 
support of this at 50 percent agreement or higher (Figure 6.20).  It is surprising that TIE, 
which is heavily involved in improvements in stock presentation (racking) and accessibility, 
rate this evenly at 33 percent each for agreement, neutrality and disagreement. 
 
This finding implies that the current control, measurement, and reporting systems are 
inefficient in controlling stock.  It also shows that the problem is so serious that it is common 
knowledge at My Company or that management has been commuting it to the departments in 
an attempt to educate staff and to work towards solutions.  ACMs are likely to deem this a 
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critical element, as it influences almost every aspect of the business, and as such, it needs 
urgent attention. 
 
Figure 6.20 Responses to P15 by department 
 
 
6.2.2.3 Summary of research finding in Section B 
The selected sample delivered good responses and yielded a 60 percent overall response rate.  
The poorest response rate was from FIN, QA and TIE (29 percent and 33 percent 
respectively) and the best response rate was from ICT, IL, PDE, PP (100 percent and 83 
percent respectively).  The preceding departmental breakdown of the problems identified in 
the preliminary study shows a strong tendency towards agreeing with the problem statements.  
This indicates that the problems are in fact constraints on the effectiveness of the BI systems 
at My Company. 
 
A consolidated view of the responses (Figure 6.21) clearly shows the uncertainty around 
Problems P6 to P10.  These problems focus on the areas of BI governance, organisational 
culture, data infrastructures, management involvement, and BI strategy.  These are abstract 
concepts to most operational staff and therefore the tendency to revert to neutral ratings can 
clearly be seen.  Having said that, going forward with any BI system, it will be important to 
educate staff on these matters and this need for training is reflected in the high level of 
agreement that training is required. 
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Problems P1 to P5 are related to operational issues that the respondents can relate to on a 
daily basis and therefore the responses are more decisive.  The same can be said for Problems 
P11 to P15.  It is clear from Figure 6.21 that these two ranges of problems are significant to 
respondents and that corrective measures are required in the relevant areas. 
 
Figure 6.21 Reponses to all problems across all departments 
 
 
6.2.2.4 Section C – Proposed integrated business intelligence systems model 
In Chapter 4, an integrated business intelligence systems model was developed for My 
Company.  This model is illustrated in Figure 4.2.  The model was developed based on 
literature presented in Chapters 2, 3 and 4.  Topics covered in these chapters included 
reviewing integrated BI, critical success factors for integrated BI, conducting a preliminary 
study to identify the current main problems at My Company, reviewing BI maturity models, 
and discussing the characteristics of good BI solutions. 
 
The statements presented to the sample during the main study described what the model 
proposes (see Annexure C, Section C).  Respondents’ opinions on these statements are 
documented in Annexure G, whilst Annexure H splits the responses per department.  Each of 
the statements (S1 – S15) will be presented in the following section.   
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Statement S1:  Top management must form part of the various BI committees to drive and 
promote the BI systems (Problems P9, P10) 
There is a significant tendency towards agreeing with this statement from most of the 
departments (Figure 6.22).  This indicates that most respondents are aware that in order for 
BI systems to succeed, initiative and drive has to come from top management.  PP, IL and 
FIN are the only departments that come out neutral at 50 percent or more on this statement.  
This could mean one of two things.  Either they believe that operational staff, rather than top 
management, should drive the BI initiative to gain better traction, or that there is a belief that 
not even top management involvement can make a BI system succeed at My Company, 
which in turn points to an underlying ineffectual organisational culture. 
 
Figure 6.22 Responses to S1 by department 
 
 
Statement S2:  A clear BI strategy needs to be developed and policies created based on 
strategic BI objectives (Problem P6) 
Figure 6.23 illustrates that all departments except for PP and QA support this statement.  This 
shows that respondents are aware that strategies, objectives, and policies need to be 
developed in order for the BI system to succeed.  Respondents, therefore, appear to grasp the 
concept of an integrated system rather than the customary ad hoc systems to which they are 
currently exposed. 
 
The fact that QA is not in total agreement is surprising.  It could point to respondents 
believing that certain BI strategies, objectives, and policies are already in place.  However, as 
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this is not the case, this department in particular needs to be included in formalising future 
policies as they are the custodians of organisational policy documents within My Company. 
 
Figure 6.23 Responses to S2 by department 
 
 
Statement S3:  Reviewing where we are and what we have in terms of BI systems will 
provide clarity on how to go forward 
The overwhelming response to this statement is that of agreement (Figure 6.24).  This can 
attributed to the emphasis placed by My Company on measuring elements in order to 
improve.  There appears to be a deep conviction that to improve, the current situation has to 
be understood first.  The current situation can only be assessed by reviewing (measuring and 
understanding) where My Company finds itself on the BI maturity model and based on this 
analysis, determine the roadmap forward. 
 
Figure 6.24 Responses to S3 by department 
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Statement S4:  Education and training programmes should be established as part of the BI 
strategy with different types and levels of training according to the end-user (Problem P1, 
P7, P13) 
All departments are in agreement with at least 60 percent and above that training forms an 
essential part of the BI strategy (Figure 6.25).  This may be a reflection on the current state of 
training and could signify why many users at My Company are not able to effectively use and 
interpret BI tools such as pivot tables.  It could also indicate that BI training should form a 
greater part of the overall HR training programme.  Ongoing, hands-on training in smaller 
groups should be compulsory so that employees can gain the knowledge and confidence, not 
only to use, but also question the systems and in so doing, help to improve them on a 
continual basis. 
 
Figure 6.25 Responses to S4 by department 
 
 
Statement S5:  More accurate data will result by involving end-users earlier during the 
data identification stages of BI development (Problem P1, P11, P12) 
A consensus exists that data accuracy will be improved by involving end-users at an early 
stage in the BI development process (Figure 6.26).  This means that respondents draw a 
correlation between end-users involvement and data accuracy.  The implication of this is that 
without end-user involvement, those driving the BI initiatives might not be accurate in their 
assumptions as to what end-users constitute data accuracy.  The practicality of this is that if 
the end-user does not believe the data to be accurate, it might affect job performance. 
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The only departments not overly convinced are IL and TIE.  The reasons for this could be 
that there are a number of relatively new staff members in these departments and because of 
their limited experience within My Company, their involvement might not be as beneficial. 
 
Figure 6.26 Responses to S5 by department 
 
 
Statement S6:  Cleaner, more consistent data will result faster by including end-users in an 
iterative ETL process (Problem P1, P2, P3, P4) 
Respondents echo findings made in Statement S5 (Figure 6.27).  This could be because of the 
delays experienced in viewing operation data in the current systems.  Users’ perceptions are 
likely that if they become more involved, this delay would be reduced or eliminated.  As 
discussed in previous sections of this study, the ETL process is a critical element in BI 
(Section 2.2.2).  The ETL process is possibly the most complex and most technically 
demanding aspect in the BI system.  However, end-users can often, at a glance, see data 
trends and mistakes because of their daily exposure to the data.  In this regard, verifying data 
with end-users could prove valuable during the ETL or data cleansing processes. 
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Figure 6.27 Responses to S6 by department 
 
 
Statement S7:  A common standard to present information will make finding the correct 
data for decision making easier (Problem P5) 
All departments agree overwhelmingly that reporting standards need to be established (Figure 
6.28).  This is an indication that respondents places a high value on standardising both the 
way in which information is presented as well as where  and how to access this information.  
The disagreement noticed in the TIE department could well be the result of insufficient 
knowledge of a new staff member about the systems. 
 
It is quite possible that current systems present similar information, in different formats, that 
is accessed from various interfaces.  This would make it difficult to determine which 
information is correct and which to use to support decision making.  A single, standard way 
of information presentation by a controlled interface could alleviate some of the problems. 
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Figure 6.28 Responses to S7 by department 
 
 
Statement S8:  Improving the BI infrastructure will motivate people to make more use of 
the BI systems and thus deliver more data-driven decision making (Problem P8) 
The majority of respondents feel that there is a correlation between an improved BI 
infrastructure and using the BI systems to make data-driven decisions (Figure 6.29).  PP is 
neutral on this statement, which could reflect indifference to the state of the BI infrastructure 
or simply a lack of knowledge about it.  This could reflect the confidence that respondents 
have in the BI system.  The perception could be that if the infrastructure is not up to standard 
then the resultant information cannot be accurate and correct.   
 
Figure 6.29 Responses to S8 by department 
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Statement S9:  A better scrap system for recording and monitoring of real-time scrap will 
provide cost savings (Problem P14) 
There is agreement that a better scrap system will yield cost savings (Figure 6.30).  However, 
IL does not seem convinced about this, which could indicate that respondents believe that 
there are other fundamental issues when it comes to the making, recording and monitoring of 
scrap at My Company. 
 
Figure 6.30 Responses to S9 by department 
 
 
Statement S10:  BI training requirements must be integrated with HR training systems to 
officiate training needs to up-skill all information users (Problem P13) 
Referring to Figure 6.31, it is evident that the majority of respondents agree that BI training 
must be incorporated into the HR training systems.  IL, PP and PE respondents also tend 
towards being neutral about this, which could mean that they believe there is sufficient 
training in place or that somebody else, such as ICT, can handle this type of training. 
 
The overall trend of agreeing with Statement S10 could reflect the apprehension that if 
training is left to another department, the appropriate training will not happen, thus leaving 
users to train themselves.  The problem with this is that users will be subject to disciplinary 
actions if it is deemed that they cannot perform their jobs to satisfaction; even though the 
reason is that they never received the proper training. 
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Figure 6.31 Responses to S10 by department 
 
 
Statement S11:  A better stock monitoring and analysis initiative will save the company 
money (Problem P15) 
All departments agree that stock monitoring and analysis can be improved and that the result 
will be beneficial to My Company (Figure 6.32).  IL have some respondents that are neutral 
regarding this statement, which could indicate that they believe the current stock monitoring 
and analysis systems are sufficient or that another stock monitoring system would not deliver 
much benefit.  If, however, one takes into account the overwhelming tendency of other 
respondents to agree with this statement, IL respondents, that are neutral, are most likely 
unaware of the weakness of the lack of the stock control system. 
 
Figure 6.32 Responses to S11 by department 
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Statement S12:  BI governance should be implemented with the aid of Quality Assurance 
to introduce world-class standards across the entire BI system (Problem P6) 
In general, respondents agree with this statement as indicated in Figure 6.33.  QA is 100 
percent in agreement with this statement, which is understandable, seeing that one of their 
main functions, is to ensure adherence to certain standards.  All other departments except PP, 
and to a lesser extent PM, IL and HR, are in agreement with this statement.  QA, being the 
watchdog of the company in terms of standards compliance, could well not sit favourable be 
favourably regarded by with other departments if non-compliance issues were raised against 
those departments.  Having said that, it would still be worthwhile to further investigate why 
PP, PM, IL and HR have neutral respondents on such an important element as BI governance 
– which, when it boils down to it – aims to improve and standardise the system for the better. 
 
Figure 6.33 Responses to S12 by department 
 
 
Statement S13:  The BI policy is an overall relationship of management awareness, 
maintainability objectives, methods, and concepts (combination of all problems) 
Figure 6.34 indicates that most departments have a positive response to agree with the model 
that presents the BI policy as an overall relationship of management awareness, 
maintainability objectives, methods, and concepts.  Similar to Statement S12, PP, IL, HR, and 
now ICT seem not to be convinced about this statement with between 40 percent and 60 
percent of respondents being neutral.  The reason for this could be a disagreement on how 
they define the concept of a ‘policy’, but if not, these respondents could be in disagreement as 
to the understanding about which elements make up an effective BI policy. 
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Figure 6.34 Responses to S13 by department 
 
 
Statement S14:  This proposed integrated business intelligence system model will help 
streamline the BI system within the company (combination of all problems) 
Apart from PP and PROD, there is overwhelming agreement that the proposed BI systems 
model will streamline the BI system at My Company (Figure 6.35).  The reason for PP and 
PROD not being in overall agreement could be that those departments, historically, have not 
been involved in any BI development process, and therefore do not understand how the 
proposed model can be applied to the current environment. 
 
Figure 6.35 Responses to S14 by department 
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Statement S15:  Quality Assurance must integrate with ICT to change controls and 
deviations to prevent unauthorised modifications to BI elements (Problem P5, P6) 
Figure 6.36 indicates that most departments agree convincingly that QA and ICT should 
integrate to institute change controls and deviations to protect the integrity of the BI system. 
HR and IL are not completely convinced and PP appears very unconcerned about this 
statement. 
 
Figure 6.36 Response to S15 by department 
 
 
6.2.2.5 Summary of research finding in Section C 
The selected sample delivered good responses and yielded a 60 percent overall response rate.  
The poorest response rate was from FIN, QA and TIE (29 percent, 29 percent and 33 percent 
respectively) and the best response rate was from ICT, IL, PDE, PP (100 percent, 83 percent, 
83 percent and 83 percent respectively).  The preceding departmental breakdown of the 
statements, in the main study, shows an overwhelming tendency towards agreeing with the 
statements.  A consolidated view of the responses (Figure 6.37) clearly illustrates this.  The 
only area of any significant neutral tendency was Statements S1 and S2, which focuses on top 
management commitment and clear BI strategies. 
 
Education and training (83 percent overall agreement) were identified as an element of 
significant importance to most departments, with a number of departments in a 100 percent 
agreement with Statement S4.  Standardisation (80 percent overall agreement) and a better 
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scrap system (80 percent overall agreement) shows that most respondents exhibit 
overwhelming agreement with Statement S7 and S9 respectively.  A better stock control 
system (Statement S11) is identified as the statement with the highest percentage of 
agreement, namely 89 percent.  Statement S14 indicates that 72 percent of respondents 
overall believe that the proposed integrated BI systems model will have a positive impact on 
the BI systems at My Company. 
 
Figure 6.37 Reponses to all statements across all departments 
 
6.2.2.6 Section D – Respondents’ opinions to open- ended questions 
This section entailed asking the respondents the following two open-ended questions: 
 
1. What problems do you foresee with implementing this proposed integrated business 
intelligence system model for the company? 
2. What improvements can be identified with this proposed integrated business 
intelligence system model for the company? 
 
Findings based on these two questions are discussed in the following section.  Only 
identifiable trends with two or more respondents are tabled and included in the corresponding 
charts.  Percentages are calculated, based on the number of respondents that could be grouped 
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together and the total number of respondents relating to these groupings only.  Annexure I 
provides the complete list of verbatim answers from the respondents. 
Question Q1 - What problems do you foresee with implementing this proposed integrated 
business intelligence system model for the company? 
Table 6.2 and Figure 6.38 shows that respondents identified a potential lack of staff 
commitment as a significant concern.  This could influence the successful implementation of 
the proposed integrated BI systems model.  Respondents also feel that there could be 
significant resistance to change, which highlights the need for effective change management.  
Lack of training proved a significant concern; a large number of respondents feel that training 
will ultimately determine the usability, acceptance, and eventual success of the proposed 
integrated BI systems model.  Although to a lesser extent, respondents identified risks to the 
system if there are not sufficient levels of accuracy.  They feel that incorrect data captured at 
the source could jeopardize the whole system, as the system is an integrated model.  This is 
often mentioned in conjunction with the need for training as already discussed. 
 
Respondents mentioned that the proposed integrated BI systems model does not make 
mention of a review panel to regularly review the BI system in terms of My Company’s 
evolutionary growth.  This could be a misconception, as the proposed integrated BI model 
places great focus on periodic reviews of policy and strategy as well as the BI maturity model 
by the relevant committees. 
 
Table 6.2 Respondents' opinions to open-ended question one 
  
What problems do you foresee with implementing this 
proposed integrated business intelligence system model for the 
company? 
  
1 Insufficient levels of accuracy 8% 
2 Lack of commitment 29% 
3 Resistance to change 25% 
4 Need for a review panel 8% 
5 More specific training 29% 
Total   100% 
 
  
 114 
 
Figure 6.38 Respondents' opinions to open-ended question one 
 
 
Question Q2 - What improvements can be identified with this proposed integrated business 
intelligence system model for the company? 
The overwhelming identifiable trend is that the proposed integrated BI systems model will 
provide the ability to effectively control scrap and stock levels (Table 6.3 and Figure 6.39).  
This is understandable, as the proposed model encompasses all the elements to improve the 
current, apparently ineffective, scrap and stock control measures.   
 
Respondents also feel that the proposed model will bring with it greater information accuracy 
which could, possibly, lead to cost savings.  Again, this is a reasonable assumption because 
of the emphasis placed on accuracy within the proposed model.  Greater accuracy could lead 
to better decision making and less costly mistakes to correct. 
 
Greater training, as proposed by the model, would lead to a more skilled workforce.  Up-
skilling workers could lead to greater commitment from staff.  Staff will be formally trained 
to the point where they would deliver greater input and involvement into the proposed model. 
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Table 6.3 Respondents' opinions to open-ended question two 
  
What improvements can be identified with this proposed 
integrated business intelligence system model for the 
company? 
  
1 Cost savings 19% 
2 Efficient scrap and stock control 31% 
3 Greater accuracy 19% 
4 Greater commitment 19% 
5 Trained work force 13% 
Total   100% 
 
 
Figure 6.39 Respondents' opinions to open-ended question two 
 
 
6.2.2.7 Summary of research finding in Section D 
Table 6.2 and Figure 6.38 illustrates the respondents’ opinion of the possible main problems 
which they felt were important if this proposed model is to be implemented in the company.  
Only items that could be grouped into themes with two or more respondents were highlighted 
and discussed in this section.  The main problems identified were insufficient levels of 
accuracy, a lack of staff commitment, resistance to change from staff, a need to include a 
review panel in the proposed model and to do more specific training.   
 
The respondents were asked to comment on possible improvements that would result from 
the proposed integrated BI systems model.  Table 6.3 and Figure 6.39 illustrate the 
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respondents’ opinion to this question.  Again, only items that could be grouped into themes 
with two or more respondents were highlighted and discussed in this section.  The main 
improvements commented on were possible cost savings, effective scrap and stock control, 
greater accuracy, greater commitment and a more skilled work force. 
6.3 CONCLUSIONS 
Based on findings as described in Section 6.2.2 and the following sub sections thereof, Figure 
6.40 proposes an improved proposed integrated BI system model that can be implemented at 
My Company.  The new model includes improvements suggested by the analysis conducted 
in Chapter 6.  These improvements are: 
• IMP 1 – Improving staff commitment; 
• IMP 2 – Reducing levels of change-resistance; 
• IMP 3 – Improving training programmes; and 
• IMP 4 – Creating a BI review committee or role 
 
The following section aims to explain the integration of the suggested improvements (IMP 1 - 
4) into the new model (Figure 6.40).  The sections of the existing model (Figure 4.2) 
discussed below have been updated and are reflected in Figure 6.40. 
6.3.1 Organisational culture (ORGCULT)  
Open-ended question one (Section 6.2.2.6, page 113) indicates that respondents feel that there 
could be a lack of staff commitment and a certain level of resistance to change within My 
Company.  As Section 4.3.4 highlights, to bring about organisational cultural changes is a 
difficult and long-term process.  Gaining staff buy-in and commitment is another lengthy and 
complicated process.  Therefore, IMP 1 and IMP 2 (Figure 6.40) aim to address these two 
concerns by elevating the importance thereof within the organisational culture element of the 
updated model.  The BI steering committee must work closely with Human Resources to 
establish and execute a holistic programme to address the lacking organisational culture, staff 
commitment and  to change management concerns. 
6.3.2 User involvement (USERINVO) 
Education and training is of paramount importance, especially in understanding the 
importance and effectiveness of using quantitative evidence for decision making.  Education 
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and training programmes must be established as an integral part of the BI model and different 
types and levels of training must be instituted according to functional area and expertise of 
the end-user.  Improvement IMP 3 (Figure 6.40) addresses Problem P13 (page 97) as 
discussed, based on findings in the main study. 
6.3.3 BI governance (BIGOV) 
Section 2.4.9.2 discusses the importance and role of decision making bodies with the BI 
governance function.  The importance of a review committee is highlighted in open-ended 
question one (Section 6.2.2.6, page 113).  Therefore, IMP 4 (Figure 6.40) proposes that the 
role of BI steering committee includes that of a review panel or that a specific review panel 
be established to report to the BI steering committee.  The aim of the review panel will be to 
review the current overall state of the BI programme (using Figure 6.40 as a reference) and 
make recommendations to the Steering committee about future plans. 
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Figure 6.40 Improved proposed integrated BI systems model 
 
 
6.3.4 Recommendations 
Based on the empirical study conducted, it is evident that companies in the automotive 
component manufacturing industry can benefit from the proposed integrated BI systems 
model presented in this research study.  The researcher proposes the following 
recommendations for successful implementation: 
 
1) In order to gain support on a company-wide basis, the researcher suggests the 
establishment of a BI steering committee.  As discussed in Section 4.3.1, top 
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management support is essential, therefore the steering committee should include not 
only members from various areas of the company, but especially senior executives. 
 
2) One of the first tasks of the BI steering committee should be a review of the business 
in terms of a BI maturity model.  The researcher proposes using the HP BI maturity 
model (Section 3.3.4).  It provides a structured methodology to gauge the 
organisation’s readiness for BI systems and the best practices to employ for future 
development (Raber, et al., 2012). 
 
3) The researcher proposes the implementation of a BI training program.  This 
programme must be integrated with the HR training programme and form part of the 
required training needs of all staff exposed to the BI systems.  This means that not 
only end-users, but also ICT staff and business analysts, must be given relevant 
training.  A need for training was one of the most prominent aspects that came out of 
the main study (Problem P6 and Statement S10) 
 
4) Yeoh et al. (2008) posit that BI governance provides a controlled environment for the 
BI systems and that important elements in BI governance are (i) guiding principles, 
(ii) decision making bodies, (iii) decision rights, and (iv) oversight mechanisms 
(Leonard, 2009) (Section 4.3.6.2).  The respondents echo the importance of BI 
governance as per Statement S12.  The researcher recommends that a strict BI 
governance programme be implemented to monitor procedures, controls and 
execution plans. 
 
Respondents from My Company indicated the overwhelming need for a better stock and 
scrap control system (Statements S9 and S11).  In the specific instance of My Company, the 
researcher suggests using these two problem areas as pilot projects.  Not only will it address a 
major concern within the company, but it will also involve employees from a number of 
departments.  This team effort could prove valuable in gaining momentum and acceptance of 
the system by the employees.  On this premise, the researcher suggests that when 
implementing the model, an organisation must identify a particular problem area and use it as 
a pilot project.  Solving this problem area using the integrated BI systems model will provide 
a fast return on investment/effort and promote the acceptance of the system by the 
employees. 
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6.4 SUMMARY 
Chapter 6 comprised the analysis of the findings from the main research study.  The response 
rate indicated a good response rate of 60 percent from a sample size of eighty-eight.  The best 
response rates were from ICT, Internal Logistics and Product Development Engineering.  The 
worst response rates were from Finance, Quality Assurance and TIE. 
 
Biographical analysis (Section 6.2.2.1) showed that there is a good balance between staff 
which have been with My Company for less than five years and those with a longer service 
history with My Company.  Eighteen percent of respondents have been with the company for 
less than five years, while 55 percent have been with the company for between five and 
twenty years.  This provided a good blend of respondents in the sample. 
 
The fifteen main problems identified during the preliminary study (Section 2.5.3) proved to 
be correct when validated in the main study with a larger sample size.  Each problem was 
analysed by departmental response (Section 6.2.2.2) in an aim to understand which 
departments placed focus on which problems.  The most significant problems identified, were 
that respondents believed that there is a need for a better stock and scrap control system and 
that training should feature more prominently. 
 
Fifteen statements (Section 6.2.2.4) that described what the integrated BI systems model 
proposes were presented to the respondents.  Education and training were identified as 
elements of significant importance to most all departments.  Statements about standardisation 
and a better scrap and stock control system also gained much agreement.  Seventy-two 
percent of overall respondents believe that the proposed integrated BI systems model will 
have a positive impact on the BI systems at My Company. 
 
The first open-ended question (Section 6.2.2.6, page 113) indicated that the main problems 
identified were insufficient levels of accuracy, a lack of staff commitment, resistance to 
change from staff, a need to include a review panel in the proposed model and to conduct 
specific training.  The second open-ended question (Section 6.2.2.6, page 114) identified that 
the main improvements resulting from the proposed model would be around cost savings, 
effective scrap and stock control, greater accuracy, greater commitment and a more skilled 
work force. 
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Chapter 6 analysed results from the main research questionnaire to answer research question 
RQ5.  RO5 was addressed by evaluating the proposed model and presenting an updated 
integrated BI systems model (Figure 6.40).  This model includes findings made from 
analysing the main study and is presented as the main deliverable from this chapter.  
Recommendations for a successful BI model implementation are made referring to the 
updated integrated BI systems model (Figure 6.40).  Chapter 7 will present the summary of 
the research findings that are based on the empirical survey and will identify limitations of 
the study and present further research opportunities. 
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7 CONCLUSIONS AND RECOMMENDATIONS 
7.1 INTRODUCTION 
BI models provide a holistic approach for the implementation of BI in organisations.  It 
allows the organisation to compare or benchmark its current state across a number of stages 
and dimensions by using a BI model.  This makes the BI model a power tool for an 
organisation that wishes to gauge its readiness to implement BI or track its BI evolution.  As 
highlighted in Chapter 1, automotive component manufactures (ACMs) are under constant 
pressure to perform.  Using a BI model to implement a BI solution could eliminate much of 
the guesswork and yield greater returns, faster.  In developing this integrated BI systems 
model, several topics were researched and discussed. 
 
Chapter 2 covered the principle, critical success factors for integrated BI systems.  A 
preliminary study was conducted to determine the main BI problems at My Company and the 
findings were discussed in this chapter.  Chapter 3 focussed on maturity models as a means of 
providing structured guidance for ACMs in terms of BI systems development.  Chapter 4 
presented a literature review of current BI model studies and expanded on characteristics that 
constitute good BI solutions.  This all led to the construction of the proposed integrated BI 
systems model for My Company in Chapter 4.  The research study methodology was 
identified in Chapter 5.  A critical analysis of findings and interpretation of the results, of the 
empirical study was conducted in Chapter 6. 
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Figure 7.1 Chapter 7 layout 
 
 
Chapter 7 (Figure 7.1) will evaluate the research questions and determine if the research 
conducted answered the research questions.  This section is followed by recommendations 
that My Company can consider, and potential research limitations and opportunities for 
future research closes off the chapter. 
7.2 SUMMARY OF THE RESEARCH 
A number of research questions were formulated in order to address the main research 
question.  Summaries of these research questions are explained in the following section. 
7.2.1 Main research question RQm 
The main research question asked, “Can an integrated BI model for a component 
manufacturing company be developed?”.  Five research questions (RQ1 to RQ5) were 
constructed in order to provide an answer to the main research question, namely: 
• RQ1:  What best practices can be identified in literature regarding integrated BI 
models within organisations? 
• RQ2:  What main problems is My Company experiencing with its current BI model? 
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• RQ3:  What automotive component manufacturing BI maturity models are available? 
• RQ4:  What are the components of an integrated BI model for My Company? 
• RQ5: What are the results of the evaluation of an integrated BI model for My 
Company?  
7.2.1.1 Research question RQ1 
The first research question asked “What best practices can be identified in literature 
regarding integrated BI models within organisations?”.  Chapter 2 evaluated this question by 
investigating current literature regarding critical success factors for BI systems.  This chapter 
resulted in two deliverables, one for RQ1 and one for RQ2, concerning the development of the 
integrated BI systems model.  The first deliverable is the distilled critical success factors for 
BI systems (Section 2.4) namely:     
• Engaged top management support (TOPMANSP); 
• Data infrastructure (DATASRCS); 
• Degree of user involvement in IT projects (USERINVO); 
• BI strategy (BISTRTGY); 
• BI standardisation (BISTND); 
• Technical capability (BICAPABI); 
• Organisational culture (ORGCULT); 
• Volume, variety and quality of data (VVQDAT); and 
• Effective BI Governance (BIGOV). 
7.2.1.2 Research question RQ2 
Research question two asked “What main problems is My Company experiencing with its 
current BI model?”.  In order to answer this research question and identify the main 
problems, a preliminary study had to be conducted at My Company.  The preliminary study 
took on the form of a case study and consisted of a questionnaire (Annexure B) containing 
questions about BI critical success factors identified in the literature covered in the Chapter 2.  
This study identified the fifteen (P1 to P15) main problems (Table 2.1).  The second 
deliverable from Chapter 2 came in the form of a table listing the identified gaps between 
what the literature proposes and what was found based on the preliminary (case) study 
conducted at My Company (Table 2.2). 
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7.2.1.3 Research question RQ3 
The third research question asked “What automotive component manufacturing BI maturity 
models are available?”.  Chapter 3 addressed this question by evaluating BI maturity models 
(MM) (Section 3.3) as a means to establish a preferred BI maturity model.  The deliverable 
identified in this chapter is therefore the decision to incorporate the HP (2009) BI maturity 
model (Section 3.3.4) into the proposed integrated BI systems model.  
7.2.1.4 Research question RQ4 
Research question four asked “What are the components of an integrated BI model for My 
Company?”.  In order to answer this question, Chapter 4 included a literature review on what 
other researchers deem BI solution characteristics.  Prominent characteristics discussed were 
alignment, intelligence, usability, accuracy, connectivity, flexibility and scalability (4.2.1).  
These characteristics formed the basis for the development of the proposed integrated BI 
systems model (Figure 4.2) for My Company and constituted the main deliverable of the 
chapter.  The proposed model included elements from the literature studies conducted in 
Chapters 2, 3 and 4.  Importantly, it also included findings from the preliminary study 
conducted at My Company, which identified the fifteen main problems (2.5.3) as described in 
Chapter 2. 
7.2.1.5 Research question RQ5 
The fifth research question asked “What are the results of the evaluation of an integrated BI 
model for My Company?”.  A sample was constructed from the relevant departments and the 
proposed model was presented to them in the form a questionnaire (Annexure C).  Section A 
of the main study questionnaire covered biographical elements, Section B presented the 
fifteen problems identified in the preliminary study, Section C included statements about the 
proposed integrated BI systems model and Section D posed open-ended questions about 
perceived problems and benefits which the respondents could identify with the model.  The 
key findings were identified as follows: 
• The initial fifteen problems (Section 2.5.3) identified in the preliminary study 
(Section 2.5) were validated in the larger sample size of the main study.  The most 
significant problems identified were that respondents believed that there is a need for 
a better stock and scrap control system and that training should feature more 
prominently. 
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• Fifteen statements (Section 6.2.2.4) that described what the integrated BI systems 
model proposed resulted in findings that education and training are lacking and that 
there is a need for standardisation.  Furthermore, seventy-two percent of respondents 
believed that the proposed integrated BI systems model will have a positive impact on 
the BI systems at My Company. 
• The open-ended questions (Section 6.2.2.6, page 113 and Section 6.2.2.6, page 114) 
highlighted problems regarding accuracy, a lack of staff commitment, resistance to 
change and a need to include a review panel in the proposed model.  The key findings 
regarding possible positive outcomes resulting from the proposed model focussed on 
cost savings, effective scrap and stock control, greater accuracy, greater commitment 
and a more skilled work force. 
 
Based on findings (Section 6.2.2), Figure 6.40 proposed an improved integrated BI system 
model which includes improvements suggested by the analysis conducted in Chapter 6.  The 
improvements are as follows: 
• Improvements IMP 1 and IMP 2 (Figure 6.40) aim to address the lack of staff 
commitment and resistance to change by elevating the importance thereof within the 
organisational culture element (ORGCULT) of the updated model.  The BI steering 
committee is tasked to work closely with Human Resources to establish and execute a 
holistic programme to address these issues. 
• Improvement IMP 3 (Figure 6.40) addresses Problem P13 (page 97) by establishing 
education and training programmes as an integral part of the BI model within the user 
involvement (USERINVO) element of the model.  Specific and targeted training must 
be instituted according to functional area and expertise of the end-user.   
• Improvement IMP 4 in the BI governance (BIGOV) element of the model (Figure 
6.40) proposes that the role of the BI steering committee include that of a review 
panel or that a specific review panel be established and report to the BI steering 
committee.  The aim of the review panel will be to review the current overall state of 
the BI programme (using Figure 6.40 as a reference) and make recommendations to 
the Steering committee as to future plans. 
 
Based on Sections 7.2.1 to 7.2.1.5 it is evident that the main research question RQm: Can an 
integrated BI model for a component manufacturing company be developed?, is answered in 
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the positive.  The main research objective, ROm: To develop an integrated BI model for a 
component manufacturing company is presented in the form of an updated integrated BI 
systems model for the automotive component manufacturing industry as depicted in Figure 
6.40. 
7.3 LIMITATIONS OF THE STUDY 
The following limitations were identified: 
• Research (one case study) was conducted in only one manufacturing and assembly 
plant in Uitenhage, South Africa. 
• Respondents could not be grouped effectively into job descriptions or roles, so 
analysis of the empirical results could not reflect specific roles’ views. 
• The study was cross-sectional and thus only represents a snap-shot in time. 
•  The study was conducted with a limited sample size. 
 
7.4 FUTURE RESEARCH 
Some future issues that can be researched are: 
• Comparative studies can be performed by applying this model at other ACMs.  By 
obtaining a larger number of respondents per job description in the sample, this 
element can be analysed from the empirical results. 
• A follow-up, longitudinal study can be conducted after the model has been 
implemented.  Comparisons between the original responses and the respondents’ 
actual experiences once the model is implemented could lead to the model being 
adjusted accordingly. 
7.5 SUMMARY 
The objective of this research study was to develop an integrated BI systems model aimed at 
the automotive component manufacturing industry.  In order to achieve this, the following 
deliverables were identified: 
• Chapter 2 identified a list of critical success factors of BI from literature.  A second 
deliverable was presented in this chapter, namely the identifying of gaps between the 
literature reviewed and the problems identified from the preliminary study conducted 
at My Company. 
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• Chapter 3 selected the HP (2009) maturity model as preferred tool to be incorporated 
into the proposed model. 
• Chapter 4 presented the proposed integrated BI systems model that was to be 
evaluated in the main study. 
• Chapter 6 presented the integrated BI systems model to a sample from within My 
Company in the form of a questionnaire.  The empirical results were analysed and 
interpreted.  The findings were incorporated into the initial proposed model to 
produce the final deliverable, namely the updated integrated BI systems model.  
 
The study contributed to the body of knowledge by concluding that an integrated BI systems 
model can be developed for the automotive component manufacturing (ACM) industry.  The 
model was tested at My Company; a company in the ACM industry.  Based on the findings, 
adjustments were made to include these findings into the final model.  Recommendations, 
based on applying the final model at My Company, were made to My Company.  Further 
opportunities for additional research were identified.  
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ANNEXURE A:  LIST OF CRITICAL CONTEXTUAL SUCCESS FACTORS (CCSF) 
BUSMODEL 
 
Business model - the rationale of how an organisation acts in the market.  In 
order to continuously improve the business model, market and customer 
knowledge can be acquired by utilising BI. 
CORPSTRA  
 
Corporate strategy - a customer-oriented strategy and quality-focused 
strategy vs. a cost-cutting strategy that has different requirements regarding 
information provision. 
DATASRCS  
 
Data sources / infrastructure - the source systems that provide the data that 
the BI system process.  The BI system’s success is assumed to be dependent 
on the data quality provided by the source systems. 
DECOMPET  Degree of competition - the extent of rivalry between the organisation and 
competitors selling similar products or services.  Strong competition is 
assumed to lead to increasing information demand.  
DISTRIBC  Distribution channels – the use of multiple channels increases the variety of 
information sources which BI systems are intended to integrate. 
FINANCES  Financial situation - the resources available (liquidity) to cover the financial 
burden of implementing a BI system.   
HETEROIT  Heterogeneity of IT infrastructure - the possible great diversity of source 
systems, the data of which is to be integrated in the BI system.  Limited 
technical compatibility may lead to high implementation costs. 
INDUSTRY  Industry - the area of economic production of which the organisation is a 
part.  The sophistication of BI systems used may differ from industry to 
industry.  
INFOCOMM  The role of informal communication in the organisation - the importance of 
spontaneous and interactive communication for the functioning of the 
organisation.  Informal communication can facilitate collaboration but may 
contrast with the intended use of a BI system. 
ITBUDGET  IT budget - the share or size of budget designated for IT expenditures that 
may set the limits for a BI system.  
ITCORPST  Influence of IT on corporate strategy - the extent to which IT is considered 
an enabler for business. 
LEGISLAT Legislation - the legislative regulations with which the organisation needs to 
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comply and that may pose requirements or limitations on BI systems. 
LITERACY  IT literacy of employees - BI system success requires skilled users who are 
able to make use of the provided analysis functionality. 
LOCITDEP  Location of IT department - the central vs. local placement of the IT 
department within the overall organisational structure may have an influence 
on the BI system architecture.  A location independent from other 
organisational functions and located higher in the hierarchy is expected to 
increase the likelihood of system success. 
MARKETDY  Market dynamics - the rate of market environment change.  In slowly 
changing markets, organisations do not need to react as quickly as those in 
more dynamic environments.  The ability to react quickly can be supported 
by BI systems. 
MGMETHOD  Management methods - the methods (balanced scorecard, value-based 
management) applied for corporate management.  These may pose specific 
requirements from the BI system.  
ORGASIZE  Organisation size – the size of the organisation is considered to affect a BI 
system’s success due to different resource availability and different degrees 
of formalization of organisational systems. 
ORGSTRUC  Organisational structure of the organisation - as regards the degree of 
centralisation.  The complexity of decentralized organisations can lead to a 
high number of independent sources. 
OWNERSTR  Ownership structure - family-owned business vs. open corporation.  Family 
owners may have different interests compared to those of stakeholders and 
thus may have different information demands. 
PROCAUTO  Degree of business process automation in the organisation - the share of 
business processes that are supported by IT determines what performance 
data can be extracted by BI systems. 
PRODINNO  
 
Frequency of product innovations - the rate of product change.  A high rate 
may increase the complexity with which the BI system has to cope. 
PRODRANG  
 
Product range - the range of goods and services that the organization sells.  
A diversified range may increase the complexity of the BI system.  
SCOMPBIT  Sophistication of competitors’ BI technology - knowledge about the BI 
technology that is applied by competing organisations could be interpreted 
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as a benchmark. 
SELECRIT  Selection criteria for IT projects - what are the expected benefits to be 
achieved in order that the board approves BI implementation projects?  
SITINFRA  Sophistication of IT infrastructure - to what degree does the organization’s 
IT infrastructure conform to the technical state-of-the-art.  Out-of-date 
legacy systems, for instance, may complicate the link with innovative BI 
systems. 
TOPMANSP  Top management support - does the board support the major undertaking of 
BI system implementation?  Strong sponsorship is considered necessary to 
ensure BI system success. 
USERINVO  Degree of user involvement in IT projects or involvement of business 
representatives - the involvement of users in requirement determination and 
prototype testing.  User involvement is expected to increase BI system 
success. 
BISTRTGY  BI strategy and reporting standards - does the organisation have a defined 
strategy in place for regarding how BI systems are used? 
TIMEREST  Time restrictions - the time frame that is granted to BI system 
implementation projects. 
BICAPABI  
 
Technical capability of IT personnel - the existence of in-house knowledge 
needed for the implementation and maintenance of BI systems. 
Source:  Olbrich, et al., 2012.  
 138 
 
ANNEXURE B:  PRELIMINARY STUDY – COVER PAGE AND QUESTIONNAIRE 
 
02 April 2012 
Dear Sir / Madam, 
 
I am an MBA student at the Nelson Mandela Metropolitan University (NMMU) currently 
completing my final year.  As part of my course, research needs to be conducted in the form a 
treatise to be submitted to fulfil the requirements of the MBA course.  The aim of this 
research is to investigate the main problems of the business intelligence system in practice at 
the company and to develop an integrated business intelligence model that can be used within 
the company. 
 
This questionnaire will be used to collect data for this research.  The questionnaire will 
remain anonymous; hence, your name will not be recorded, which will ensure you of the 
strictest confidentiality.  The questions will be asked on a one-on-one basis; therefore, you 
may feel free to ask for clarity at any point. 
 
Thank you for your co-operation. 
 
Yours sincerely, 
Jaco du Plessis 
ICT Manager 
 
Supervisor – Prof Andre Calitz – NMMU Business School  
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Preliminary Study Questionnaire 
 
The aim of this research is to investigate the main problems relating to the business 
intelligence system currently in practice at Lumotech.  Information gathered will be used to 
develop an integrated business intelligence model that will be used in the development of an 
effective, decision making BI system at My Company. 
 
Section A – Biographical section 
 
1. Department   ______________________________________ 
2. Position    ______________________________________ 
3. Time employed at company ______________________________________ 
4. Age    ______________________________________ 
 
 
Section B - Preliminary Questions 
Please write down or indicate your opinions concerning the sections below.  Please print 
when you write and keep your answers short and to the point. 
 
1. On a scale of 1 to 5, does the company provide information in the manner listed in the 
table below?  Please mark your perception in the relevant block with an ‘x’; 1 being 
‘strongly disagree’ and 5 being ‘strongly agree’. 
 
    1 2 3 4 5 
1.1 Accurate information           
1.2 Relative information           
1.3 Timely information           
1.4 Accessibility to information           
1.5 Consistent information to everyone           
*Strongly disagree = 1; strongly agree = 5 
 
 
 
 140 
 
2. On a scale of 1 to 5, please indicate what you believe the company’s biggest challenges 
are with providing adequate information to you.  Please mark your perception in the 
relevant block with an ‘x’; 1 being ‘strongly disagree’ and 5 being ‘strongly agree’. 
 
    1 2 3 4 5 
2.1 Not enough top management involvement in creating reports           
2.2 Organisational culture does not support efficient reporting           
2.3 Inefficient data infrastructure           
2.4 Not enough user involvement with developing reports           
2.5 Insufficient business intelligence strategy           
2.6 Lack of reporting standardisation           
2.7 Too many different sources of the same data           
2.8 A lack of quality data           
2.9 Lack of business intelligence governance           
*Strongly disagree = 1; strongly agree = 5 
 
 
3. Apart from the items listed in question 2, what are the constraints, if any, in the current 
information reporting system? 
___________________________________________________________________________
___________________________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 
 
 
4. Are there any other problems pertaining to reporting that affect your decision making? 
___________________________________________________________________________
___________________________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 
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5. Do you believe that all sources of information are considered when information is 
presented to you? 
 
  
 
Explain         ________________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
6. Should you be more involved / consulted in the creation of reports for your area of 
responsibility? 
 
 
 
 
7. List which roles you believe should be involved in creating reports for you to base your 
decision making on (you, your team leader, your manager). 
___________________________________________________________________________
___________________________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________ 
 
 
8. Do you believe those responsible for looking after and presenting information to you are 
of the correct technical and business qualification / acumen? 
 
 
 
Explain         ________________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
Yes  No  
Yes  No  
Yes  No  
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9. Do you believe that the governance of reports is important (being able to audit reports for 
accuracy and consistency)? 
  
 
 
Explain   _______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
10. Does the information you receive help you to execute your role in terms of what is 
expected of you?  
 
 
 
Explain   _______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
11. What are the three most important areas to correct / give attention to for improvement of 
the current business intelligence and reporting system at My Company? 
 
1   _____________________________________________________________________ 
___________________________________________________________________________ 
 
2   _____________________________________________________________________ 
___________________________________________________________________________ 
 
3   _____________________________________________________________________ 
___________________________________________________________________________ 
  
Yes  No  
Yes  No  
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ANNEXURE C:  MAIN STUDY – COVER PAGE AND QUESTIONNAIRE 
 
11 September 2012 
Dear Sir / Madam, 
 
I am an MBA student at the Nelson Mandela Metropolitan University (NMMU) currently 
completing my final year.  As part of my course, research needs to be conducted in the form a 
treatise to be submitted to fulfil the requirements of the MBA course.  The aim of this 
research is to investigate the main problems of the business intelligence system in use at the 
company and to develop an integrated business intelligence system model that can be used 
within the company. 
 
A pilot study was performed to identify the main business intelligence system problems 
within the company which is stated in Section B. Attached is a proposed business intelligence 
system model (Attachment 1) for the company where these problems are addressed and a 
questionnaire in Section C that will be used to collect data on this model for the research. 
 
The questionnaire will remain anonymous hence; your name will not be recorded thus 
ensuring your confidentiality.  During the completion of this questionnaire you may feel free 
to ask for clarity at any point. 
 
Thank you for your co-operation. 
 
Yours sincerely, 
Jaco du Plessis 
ICT Manager 
 
Supervisor – Prof Andre Calitz – NMMU Business School 
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Main Study Questionnaire 
 
Please provide the following information regarding your work situation by marking an X in 
the appropriate box.  Sections A, B, C and D must be completed. 
 
Section A – Biographical section 
 
1. What is your current length of service (in years) with the company? 
 
1.1 Less than 5 1 
1.2 5 – 10 2 
1.3 11 – 15 3 
1.4 16 – 20 4 
1.5 More than 20 5 
 
2.  In which department are you currently working? 
 
2.1 Finance 1 
2.2 Purchasing and Planning 2 
2.3 Internal Logistics 3 
2.4 Sales and Marketing 4 
2.5 Product Development Engineering 5 
2.6 Total Industrial Engineering 6 
2.7 Plant Maintenance 7 
2.8 Process Engineering 8 
2.9 Human Resources 9 
2.10 Production 10 
2.11 ICT 11 
2.12 Quality Assurance 12 
2.13 Administration 13 
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3.  What is your current position in the company? 
  
2.1 Process Engineer 1 
2.2 Process Engineering Manager 2 
2.3 Industrial Engineer 3 
2.4 TIE Engineering Manager 4 
2.5 HR Consultant 5 
2.6 Engineer 6 
2.7 Project Engineer 7 
2.8 Production Manager 8 
2.9 Production Scheduler 9 
2.10 Software Developer 10 
2.11 SHE Officer 11 
2.12 Quality Engineer 12 
2.13 Quality Engineering Manager 13 
2.14 Quality Assurance 14 
2.15 Quality Assurance Manager 15 
2.16 Product Engineer 16 
2.17 Product Engineering Manager 17 
2.18 Material Controller 18 
2.19 Purchasing and Planning 19 
2.20 Purchasing and Planning Manager 20 
2.21 Internal Logistics 21 
2.22 Internal Logistics Manager 22 
2.23 
Other (please specify) 
___________________________ 
23 
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4.  How many years have you spent in your current position? 
 
4.1 Less than 5 1 
4.2 5 – 10 2 
4.3 11 – 15 3 
4.4 16 – 20 4 
4.5 More than 20 5 
 
Section B - Preliminary study results 
Below are the main problems that were identified with the company’s current business 
intelligence system as found during the pilot study.  In your own opinion, please indicate 
whether you strongly disagree, disagree, agree or strongly agree with these statements. 
 
Problem Main problem statements 
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P1 
There is a need for greater user involvement 
during report creation 
1 2 3 4 5 
P2 There is a lack of quality data 1 2 3 4 5 
P3 A need for greater consistency exists 1 2 3 4 5 
P4 Users need more timely information 1 2 3 4 5 
P5 There is a lack of reporting standardisation 1 2 3 4 5 
P6 
There is a lack of business intelligence 
governance 
1 2 3 4 5 
P7 
The organisational culture does not lend itself 
to efficient reporting 
1 2 3 4 5 
P8 There is an inefficient BI infrastructure 1 2 3 4 5 
P9 
There is not enough top management 
involvement in creating reports 
1 2 3 4 5 
P10 
The business intelligence strategy is not 
sufficient 
1 2 3 4 5 
P11 
Not all data sources are taken into account 
when reporting 
1 2 3 4 5 
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P12 
There are too many different sources of the 
same data 
1 2 3 4 5 
P13 There is a need for better training 1 2 3 4 5 
P14 There is a need for a better scrap system 1 2 3 4 5 
P15 
There is a need for a better stock control 
system 
1 2 3 4 5 
 
Section C - Proposed Integrated Business Intelligence System Model 
On the last page of this questionnaire is a proposed integrated business intelligence system 
model for the company (Attachment 1).  Please study the model in detail, and in your own 
opinion, please indicate whether you strongly disagree, disagree, agree or strongly agree with 
the statements that the model proposes. 
No. Statements 
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S1 
Top management must form part of the various BI 
committees to drive and promote the BI systems 
(Problems P9, P10) 
1 2 3 4 5 
S2 
A clear BI strategy needs to be developed and 
policies created based on strategic BI objectives 
(Problem P6) 
1 2 3 4 5 
S3 
Reviewing where we are and what we have in terms 
of BI systems will provide clarity on how to go 
forward 
1 2 3 4 5 
S4 
Education and training programmes should be 
established as part of the BI strategy with different 
types and levels of training according to the end-
user (Problem P1, P7, P13) 
1 2 3 4 5 
S5 
More accurate data will result by involving end-
users earlier during the data identification stages of 
BI development (Problem P1, P11, P12) 
1 2 3 4 5 
S6 Cleaner, more consistent data will  produce results 1 2 3 4 5 
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faster by including end-users in an iterative ETL 
process (Problem P1, P2, P3, P4) 
S7 
A common standard to present information will 
make finding the correct data for decision making 
easier (Problem P5) 
1 2 3 4 5 
S8 
Improving the BI infrastructure will motivate 
people to make more use of the BI systems and thus 
deliver more data-driven decision making (Problem 
P8) 
1 2 3 4 5 
S9 
A better scrap system for recording and monitoring 
of real-time scrap will provide cost savings 
(Problem P14) 
1 2 3 4 5 
S10 
BI training requirements must be integrated with 
HR training systems to officiate training needs and 
records to up-skill all information users (Problem 
P13) 
1 2 3 4 5 
S11 
A better stock monitoring and analysis initiative 
will save the company money (Problem P15) 
1 2 3 4 5 
S12 
BI governance should be implemented with the aide 
of QA to introduce world-class standards across the 
entire BI system (Problem P6) 
1 2 3 4 5 
S13 
The BI policy is an overall relationship of 
management awareness, maintainability objectives, 
methods, and concepts (combination of all 
problems) 
1 2 3 4 5 
S14 
This proposed integrated business intelligence 
system model will help streamline the BI system 
within the company (combination of all problems) 
1 2 3 4 5 
S15 
Quality Assurance (QA) must integrate with ICT 
with regard to change controls and deviations to 
prevent unauthorised modifications to BI elements 
(Problem P5, P6) 
1 2 3 4 5 
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Section D – Respondents Opinion 
In your own words, please answer the following questions relating to the integrated business 
intelligence model presented in ATTACHMENT 1. 
1. What problems do you foresee with implementing this proposed integrated business 
intelligence system model for the company? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
2. What improvements can be identified with this proposed integrated business intelligence 
system model for the company? 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
Thank you for your cooperation 
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MAIN STUDY QUESTIONNAIRE:  ATTACHMENT 1 – INTEGRATED BUSINESS 
INTELLIGENCE SYSTEMS MODEL 
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ANNEXURE D:  MAIN STUDY – BIOGRAPHICAL DATA 
What is your current length of service (in years) with the company? 
Years Number of responses Percentage of responses 
< 5 years 18 34% 
5-10 years 17 32% 
11-15 years 2 4% 
16-20 years 11 21% 
> 20 years 5 9% 
Total 53 100% 
      
In which department are you currently working? 
Department Number of responses Percentage of responses 
Administration 1 2% 
Finance 2 4% 
Human Resources 5 9% 
ICT 4 8% 
Internal Logistics 5 9% 
Plant Maintenance 3 6% 
Process Engineering 8 15% 
Product Development Engineering 5 9% 
Production 9 17% 
Purchasing and Planning 5 9% 
Quality Assurance 2 4% 
Sales and Marketing 1 2% 
Total Industrial Engineering 3 6% 
Total 53 100% 
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What is your current position in the company? 
Position Number of responses Percentage of responses 
Process Engineer 4 8% 
Process Engineering Manager 1 2% 
Industrial Engineer 2 4% 
Industrial Engineering Manager 1 2% 
HR Consultant 1 2% 
Engineer 1 2% 
Project Engineer 6 11% 
HR Manager 1 2% 
Production Manager 1 2% 
Software developer 2 4% 
SHE Officer 1 2% 
Quality Engineer 2 4% 
Quality Assurance 1 2% 
Material Controller 3 6% 
Purchasing and Planning 1 2% 
Purchasing and Planning Manager 1 2% 
Internal Logistics 1 2% 
Other 23 43% 
Total 53 100% 
      
How many years have you spent in your current position? 
Years Number of responses Percentage of responses 
< 5 years 25 47% 
5-10 years 20 38% 
11-15 years 6 11% 
16-20 years 1 2% 
> 20 years 1 2% 
Total 53 100% 
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ANNEXURE E:  MAIN STUDY – RESPONSES TO PRELIMINARY PROBLEMS 
Pr
ob
le
m
 
Statement 
Disagree  
/ Strongly 
disagree 
Neutral 
Agree  
/ Strongly 
agree 
P1 There is a need for greater user involvement during report creation 8% 28% 64% 
P2 There is a lack of quality data 9% 42% 49% 
P3 A need for greater consistency exists 8% 32% 60% 
P4 Users need more timely information 9% 21% 70% 
P5 There is a lack of reporting standardisation 11% 32% 57% 
P6 There is a lack of business intelligence governance 19% 42% 40% 
P7 The organisational culture does not lend itself to efficient reporting 26% 40% 36% 
P8 There is an inefficient BI infrastructure 28% 40% 32% 
P9 There is not enough top management involvement in creating reports 25% 40% 36% 
P10 The business intelligence strategy is not sufficient 28% 47% 25% 
P11 Not all data sources are taken into account when reporting 8% 36% 57% 
P12 There are too many different sources of the same data 25% 28% 47% 
P13 There is a need for better training 8% 11% 81% 
P14 There is a need for a better scrap system 23% 21% 57% 
P15 There is a need for a better stock control system 8% 15% 77% 
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ANNEXURE F:  MAIN STUDY – RESPONSES TO PRELIMINARY PROBLEMS BY 
DEPARTMENT 
Problem 
No. Department 
Strongly 
disagree / 
Disagree 
Neutral 
Agree /  
Strongly 
agree 
P1 
Administration 100% 0% 0% 
Finance 0% 0% 100% 
Human Resources 0% 40% 60% 
ICT 0% 25% 75% 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 20% 40% 40% 
Quality Assurance 0% 50% 50% 
Sales and Marketing 0% 100% 0% 
Process Engineering 13% 25% 63% 
Product Development Engineering 0% 20% 80% 
Production 0% 33% 67% 
Total Industrial Engineering 33% 0% 67% 
P2 
Administration 0% 100% 0% 
Finance 50% 0% 50% 
Human Resources 20% 0% 80% 
ICT 0% 50% 50% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 60% 20% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 0% 100% 0% 
Process Engineering 13% 25% 63% 
Product Development Engineering 0% 60% 40% 
Production 0% 56% 44% 
Total Industrial Engineering 0% 67% 33% 
P3 
Administration 100% 0% 0% 
Finance 0% 0% 100% 
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Human Resources 0% 20% 80% 
ICT 0% 0% 100% 
Internal Logistics 0% 60% 40% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 40% 60% 
Quality Assurance 0% 50% 50% 
Sales and Marketing 0% 100% 0% 
Process Engineering 13% 25% 63% 
Product Development Engineering 0% 0% 100% 
Production 0% 67% 33% 
Total Industrial Engineering 67% 33% 0% 
P4 
Administration 0% 100% 0% 
Finance 0% 50% 50% 
Human Resources 0% 40% 60% 
ICT 0% 0% 100% 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 20% 60% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 25% 25% 50% 
Product Development Engineering 0% 0% 100% 
Production 11% 22% 67% 
Total Industrial Engineering 33% 33% 33% 
P5 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 20% 20% 60% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 0% 60% 40% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 0% 100% 0% 
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Process Engineering 13% 25% 63% 
Product Development Engineering 20% 0% 80% 
Production 11% 44% 44% 
Total Industrial Engineering 0% 67% 33% 
P6 
Administration 0% 100% 0% 
Finance 100% 0% 0% 
Human Resources 20% 60% 20% 
ICT 0% 50% 50% 
Internal Logistics 20% 0% 80% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 40% 40% 20% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 0% 0% 100% 
Process Engineering 13% 38% 50% 
Product Development Engineering 20% 0% 80% 
Production 11% 78% 11% 
Total Industrial Engineering 0% 67% 33% 
P7 
Administration 100% 0% 0% 
Finance 50% 0% 50% 
Human Resources 60% 20% 20% 
ICT 0% 75% 25% 
Internal Logistics 20% 40% 40% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 20% 60% 20% 
Quality Assurance 50% 0% 50% 
Sales and Marketing 100% 0% 0% 
Process Engineering 13% 25% 63% 
Product Development Engineering 20% 40% 40% 
Production 0% 67% 33% 
Total Industrial Engineering 33% 67% 0% 
P8 
Administration 0% 100% 0% 
Finance 50% 50% 0% 
Human Resources 20% 0% 80% 
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ICT 25% 75% 0% 
Internal Logistics 0% 80% 20% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 60% 40% 0% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 100% 0% 0% 
Process Engineering 13% 38% 50% 
Product Development Engineering 40% 0% 60% 
Production 22% 56% 22% 
Total Industrial Engineering 33% 33% 33% 
P9 
Administration 100% 0% 0% 
Finance 50% 50% 0% 
Human Resources 40% 40% 20% 
ICT 50% 25% 25% 
Internal Logistics 20% 40% 40% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 40% 40% 20% 
Quality Assurance 50% 0% 50% 
Sales and Marketing 100% 0% 0% 
Process Engineering 0% 50% 50% 
Product Development Engineering 0% 60% 40% 
Production 11% 56% 33% 
Total Industrial Engineering 0% 33% 67% 
P10 
Administration 0% 100% 0% 
Finance 50% 50% 0% 
Human Resources 20% 60% 20% 
ICT 0% 75% 25% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 40% 40% 20% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 100% 0% 0% 
Process Engineering 25% 63% 13% 
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Product Development Engineering 60% 20% 20% 
Production 22% 56% 22% 
Total Industrial Engineering 33% 33% 33% 
P11 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 50% 50% 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 60% 20% 
Quality Assurance 50% 50% 0% 
Sales and Marketing 100% 0% 0% 
Process Engineering 0% 13% 88% 
Product Development Engineering 20% 20% 60% 
Production 0% 67% 33% 
Total Industrial Engineering 0% 67% 33% 
P12 
Administration 0% 100% 0% 
Finance 50% 0% 50% 
Human Resources 0% 20% 80% 
ICT 25% 25% 50% 
Internal Logistics 20% 60% 20% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 80% 0% 
Quality Assurance 50% 0% 50% 
Sales and Marketing 100% 0% 0% 
Process Engineering 13% 38% 50% 
Product Development Engineering 60% 0% 40% 
Production 22% 22% 56% 
Total Industrial Engineering 33% 0% 67% 
P13 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 20% 0% 80% 
ICT 0% 0% 100% 
 159 
 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 40% 60% 
Quality Assurance 50% 0% 50% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 11% 11% 78% 
Total Industrial Engineering 33% 0% 67% 
P14 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 40% 60% 
ICT 25% 0% 75% 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 0% 40% 60% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 0% 0% 100% 
Production 11% 11% 78% 
Total Industrial Engineering 33% 0% 67% 
P15 
Administration 0% 100% 0% 
Finance 0% 50% 50% 
Human Resources 20% 40% 40% 
ICT 0% 0% 100% 
Internal Logistics 0% 0% 100% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 0% 0% 100% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 20% 0% 80% 
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Production 11% 0% 89% 
Total Industrial Engineering 33% 33% 33% 
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ANNEXURE G:  MAIN STUDY – RESPONSES TO THE PROPOSED INTEGRATED 
BI SYSTEMS MODEL 
Problem 
No. Statement 
Strongly 
disagree 
/ 
Disagree 
Neutral 
Agree / 
Strongly 
agree 
S1 
Top management must form part of the 
various BI committees to drive and promote 
the BI systems (Problems P9, P10) 
4% 36% 60% 
S2 
A clear BI strategy needs to be developed and 
policies created based on strategic BI 
objectives (Problem P6) 
6% 32% 62% 
S3 
Reviewing where we are and what we have in 
terms of BI systems will provide clarity on 
how to go forward 
2% 25% 74% 
S4 
Education and training programmes should be 
established as part of the BI strategy with 
different types and levels of training 
according to the end-user (Problem P1, P7, 
P13) 
4% 13% 83% 
S5 
More accurate data will result by involving 
end-users earlier during the data identification 
stages of BI development (Problem P1, P11, 
P12) 
4% 19% 77% 
S6 
Cleaner, more consistent data will result faster 
by including end-users in an iterative ETL 
process (Problem P1, P2, P3, P4) 
2% 23% 75% 
S7 
A common standard to present information 
will make finding the correct data for decision 
making easier (Problem P5) 
2% 17% 81% 
S8 
Improving the BI infrastructure will motivate 
people to make more use of the BI systems 
and thus deliver more data-driven decision 
making (Problem P8) 
2% 25% 74% 
S9 
A better scrap system for recording and 
monitoring of real-time scrap will provide 
cost savings (Problem P14) 
2% 17% 81% 
S10 
BI training requirements must be integrated 
with HR training systems to officiate training 
needs to up-skill all information users 
(Problem P13) 
2% 19% 79% 
S11 
A better stock monitoring and analysis 
initiative will save the company money 
(Problem P15) 
2% 9% 89% 
S12 
BI governance should be implemented with 
the aid of Quality Assurance to introduce 
world-class standards across the entire BI 
system (Problem P6) 
4% 25% 72% 
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S13 
The BI policy is an overall relationship of 
management awareness, maintainability 
objectives, methods, and concepts 
(combination of all problems) 
2% 26% 72% 
S14 
This proposed integrated business intelligence 
system model will help streamline the BI 
system within the company (combination of 
all problems) 
2% 26% 72% 
S15 
Quality Assurance must integrate with ICT to 
change controls and deviations to prevent 
unauthorised modifications to BI elements 
(Problem P5, P6) 
2% 25% 74% 
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ANNEXURE H:  MAIN STUDY – RESPONSES TO THE PROPOSED INTEGRATED 
BI SYSTEMS MODEL BY DEPARTMENT 
Problem 
No. Department 
Strongly 
disagree / 
Disagree 
Neutral 
Agree / 
Strongly 
agree 
S1 
Administration 0% 100% 0% 
Finance 0% 50% 50% 
Human Resources 0% 40% 60% 
ICT 0% 25% 75% 
Internal Logistics 0% 60% 40% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 20% 60% 20% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 20% 80% 
Production 0% 56% 44% 
Total Industrial Engineering 33% 0% 67% 
S2 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 60% 20% 
Quality Assurance 0% 50% 50% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 38% 63% 
Product Development Engineering 0% 20% 80% 
Production 22% 33% 44% 
Total Industrial Engineering 0% 33% 67% 
S3 Administration 0% 0% 100% 
 164 
 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 60% 40% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 20% 60% 
Quality Assurance 0% 50% 50% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 0% 20% 80% 
Production 0% 22% 78% 
Total Industrial Engineering 0% 33% 67% 
S4 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 0% 100% 
ICT 0% 0% 100% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 20% 20% 60% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 0% 33% 67% 
Total Industrial Engineering 33% 0% 67% 
S5 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 0% 100% 
Internal Logistics 0% 60% 40% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 40% 60% 
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Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 0% 0% 100% 
Production 11% 11% 78% 
Total Industrial Engineering 33% 0% 67% 
S6 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 60% 40% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 20% 80% 
Production 0% 22% 78% 
Total Industrial Engineering 33% 0% 67% 
S7 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 20% 80% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 20% 80% 
Production 0% 22% 78% 
Total Industrial Engineering 33% 0% 67% 
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S8 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 80% 20% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 0% 20% 80% 
Production 0% 22% 78% 
Total Industrial Engineering 33% 0% 67% 
S9 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 33% 67% 
Purchasing and Planning 0% 40% 60% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 0% 11% 89% 
Total Industrial Engineering 33% 0% 67% 
S10 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 0% 100% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 33% 67% 
 167 
 
Purchasing and Planning 0% 40% 60% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 38% 63% 
Product Development Engineering 0% 0% 100% 
Production 0% 11% 89% 
Total Industrial Engineering 33% 0% 67% 
S11 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 0% 100% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 0% 100% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 0% 11% 89% 
Total Industrial Engineering 33% 0% 67% 
S12 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 40% 60% 
ICT 0% 0% 100% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 33% 0% 67% 
Purchasing and Planning 0% 60% 40% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 25% 75% 
Product Development Engineering 0% 0% 100% 
Production 0% 33% 67% 
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Total Industrial Engineering 33% 0% 67% 
S13 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 40% 60% 
ICT 0% 50% 50% 
Internal Logistics 0% 40% 60% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 60% 40% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 0% 33% 67% 
Total Industrial Engineering 33% 0% 67% 
S14 
Administration 0% 100% 0% 
Finance 0% 0% 100% 
Human Resources 0% 20% 80% 
ICT 0% 25% 75% 
Internal Logistics 0% 20% 80% 
Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 80% 20% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 20% 80% 
Production 0% 44% 56% 
Total Industrial Engineering 33% 0% 67% 
S15 
Administration 0% 0% 100% 
Finance 0% 0% 100% 
Human Resources 0% 40% 60% 
ICT 0% 25% 75% 
Internal Logistics 0% 40% 60% 
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Plant Maintenance 0% 0% 100% 
Purchasing and Planning 0% 100% 0% 
Quality Assurance 0% 0% 100% 
Sales and Marketing 0% 0% 100% 
Process Engineering 0% 13% 88% 
Product Development Engineering 0% 0% 100% 
Production 0% 22% 78% 
Total Industrial Engineering 33% 0% 67% 
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ANNEXURE I:  MAIN STUDY – RESPONSE TO THE RESPONDENTS’ OPINION 
ON THE TWO OPEN ENDED QUESTIONS 
Note: 
Respondents’ answers are documented verbatim, therefore no spelling and grammar 
corrections were made, which could alter the meaning of the answer in some way. 
 
What problems do you foresee with 
implementing this proposed integrated 
business intelligence system model for 
the company? 
What improvements can be identified 
with this proposed integrated business 
intelligence system model for the 
company? 
1 Resistance to change Reluctant users Certain users can be excluded 
More efficient ways to deal with scrap and 
stock control Effective and meaningful 
information and communication 
2 
People is the main problem i can see 
when it comes to implementing the BI 
System. Training and rooting out all 
negativity towards the system is a must. 
Involve end-users and reassure them that 
any valid problems must be addressed asap. 
end-users must not be scared to inform that 
there is a problem. Train as much people as 
possible within a department to minimize 
the 'i dont know' excuse. 
3 - - 
4 People do not like change - 
5 - time saving and cost saving 
6 non i dont know 
7 People not adapting to changes easily. When receiving training, people should be tested accordingly. 
8 People not adapting to changes easily. When receiving training, people should be tested accordingly. 
9 - - 
10 a lack of determination to make BI system work. 
Better communication, better quality and 
cost savings 
11 - - 
12 
Commitment will only come if presented 
in clear easy steps and people are not 
overwhelmed by a mass of new ideas. 
A more dedicated and educated trained 
workforce. 
13 
Computer literacy. With the current age 
requiring social integration extending to 
business, it requires that computer 
literacy be `second nature`. The answer, 
in terms of the required data, to any 
problem should be at one's finger tips. It 
must be ensured that those `finger tips` 
know how to obtain the data. This is not 
so much a problem with the current 
generation, but may show training 
requirements for the `previous 
generation` (many `previous generation` 
Vast improvements will be realized. If all 
scrap, production, forecast, stock control, 
weather, quality etc. data can potentially be 
captured, sorted, filtered, organized, 
manipulated, extracted, viewed, plotted, 
analysed at any time - then the problem 
solving would become easier and 
informative, decisions would be informative 
and not guessed and gaining control of 
processes would be realized. 
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employees are in fact the majority of 
management in most South African 
Companies). Another problem would be 
the roll out of this system once ready. 
Perhaps a staged roll out should take 
place to minimize the `data confusion` 
that could inevitabely take place with 
new implementations. 
14 NONE MORE EFFICIENT STRUCTURED REPORTING 
15 None. I do not understand it. None 
16 - - 
17 - - 
18 - - 
19 
As the company evolve and develop over 
time, so will the requirements placed on 
the BI system. The proposed system does 
not make provision for a review `panel` 
to evaluate its fit within the company. 
Make provision for a review team/panel that 
continuously (or at regular intervals) review 
the system to assess its alignment with the 
requirements of the company. Provision 
must be made for implementing changes to 
realign the targets of the BI strategy with 
the requirements of the company. 
20 
Are the Team Members who will need to 
be involved and give input, conversant 
with the requirements of the system? 
Will introduction / training not be urgent 
requiremnts? 
The Co-ordinated effort of all Team 
Members will result in improved Stock 
Control, together with Quality 
improvements and Scrap reduction 
21 - - 
22 - - 
23 Lack of interest from the employees. 
Developement of employees which will 
improve business practice and motivate 
employees. 
24 
Commitment and dissapline from people 
using the system and updating 
information required. Capturing of 
correct information. Distribution of 
information - input format used 
Ensure effective training to all users 
Analyze processes to get accurate 
information. Use an data input system 
which is user-proof, where the user can not 
edit formats. 
25 Consistency.Regular monitoring How often will system be reviewed and gaps addressed. 
26 WORK TOGERHER AS A TEAM FROM START SAVING OF MONEY 
27 Training at end-user level needs to be identified and improved. Training of end users. 
28 Training the people to use the system in they way it was intended. 
Improved reporting on scrap, stock, labour 
allocation. 
29 - - 
30 - - 
31 - - 
32 no answer no answer 
 172 
 
33 
I foresee no problems by implementing 
this system but will promote our 
company's Core VALUES 
Improvements will be identified on the 
company's past short falls. 
34 
An appropriate champion must be 
appointed who is committed and 
dedicated to driving the implementation 
and maintenance of the BI model not 
only at the the outset but on a continuous 
basis for a minimum of 2 years 
Improved production scheduling and 
response time to production anomalies, 
better control of bought out components as 
well as improved response to customer 
vagaries owing to changes in parts call off. 
35 - - 
36 - - 
37 
Require training and awareness at all 
levels before and after implementation. 
Discipline to ensure the model is adhered 
to. 
Automate data capture where possible. 
Make use of data capture devices to ensure 
accurate and real time information 
38 None, the proposed route seems very natural. 
Pinpointing issues and scrap related 
concerns that will need dedicated effort to 
erradicate. 
39 
Gettin people to understand the 
importance of such a system. If it is not 
used correctly, I believe it will be more 
of a hinderence than a help. 
Showing people the `real` benefits of the 
system and customise the presentations to 
the particular areas the people work with, 
otherwise they will lose interest and the 
presentation is wasted. 
40 Some of Quality Assurance on its own not always on standard. - 
41 
I forsee that communication to the entire 
user group and training coupled with 
formal evaluation of the users is the 
normal shortfall 
Ensure good training and communication to 
all emplyees. 
42 Nothing much Not having received the initial questionnaire it is difficult to comment 
43 
To get all departments trained up and to 
obide by the rules and processes that will 
require the system to function effectivle. 
Keep it simple so that all levels of 
employees that are computer literate con use 
it. 
44 NONE NONE 
45 - - 
46 - - 
47 
I don't think anything can go wrong if it 
is properly implemented and the Team 
do what is expected of each and every 
individual and as a team. 
Better working enviroment. Upgrade an 
employee's skill to a different level in line 
with the market. Good communication and 
honesty. More accuracy and less scrap goes 
hand in hand with the package. 
48 - - 
49 If any one submits the wrong onfo to the rest of the peole,you can have a big lose. 
Any info that has to go out for desicion 
making needs to go through all the channels 
before it goes out to every one that will use 
the info to do planning and to make sure 
that all info are correct.This system must be 
able to cut out human error. 
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50 
Lack of communication from the top 
management to the opperator and 
satisfaction of employees.(wages) 
give classes of communication within the 
business world.Pay the employees 
according to their working standards 
51 The biggest problem is not change but people are not willing to make changes. 
The IT department is not very efficient, we 
end up waiting for a long time for current 
issues to be resolved, will they be able to 
cope with this new system? 
52 - - 
53 - - 
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ANNEXURE J:  ETHICS CLEARANCE FOR TREATISE 
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